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PREFACE

METRO-APEX is the result of a long term research and
developnent effort by a number of dedicated individuals., The
inspiration, and nuch of the technical basis evolved from a
sinilar exercise (i:.L.T.R.0.) originally developed by the Environ-
mental Simulation Laboratory, University of liichigan. In 1966,
a grant from the bivision of Air Pollution Control, U.S. Public
ilealth Service was awarded to the CONEX Research Project, Univer-
sity of Southern California, to develon a dynanic teaching
instrument, IETRO-APLEX. Vorking in close cooperation, the COMEX
Research Project and the. Environmental Simulation Laboratory
successfully developed the initial version of the METRO-APEa
exercise in 1971, This computer-based gaming simulation was
designed to provide a laboratory urban community in which air
pollution management trainees could apply and test the knowledge
and sXills gained through conventional educational methods.

{ifTRO-APLEX has proven to be highly adaptable to training
programs dealing with the many aspects of air pollution control
including law, nanagement, air quality monitoring, land use
planning, budget preparation, citizen participation programs,
statc and federal grant procedures, and political decision-
rnaking processes, As a result, METRO-APEX is in great demand as
a valuable supplerment to university training programs, and in
riany cases is beiung used as a central curriculum focus. Over 60
universities have been trained in the use of METRO-APEX. It
has also been translated into French and Spanish and is being
used in seven countries outside of the United States.

Based on the success of the initial METRO-APEX progran,
CONEX was awarded a grant from the Control Prograns Jevelopment
Ddivision -of the Environmental Protection Agency to. substantially
revisc and broaden the simulation exercise to encompass the wide
spectrum of environrental management issues. This current
version, of which this nanual is a part, was completed in June
1574 and greatly increases the utility and teaching potential of
the exercise, In this version, the interrelationships among
air, water and solid waste are demonstrated, the strategies and
options available to players have been broacdencd, new roles have
been added, the exercise materials lhave been updated to reflect
the latest technology and nomenclature, and many of the opera-

tional problems associated with the earlier version have been
rectified,




METRO-APEX is one of, if not the most complex gaming-
simulations of an urban area in use today. Although it was
designed to supplement standard teaching methods, APEX is far
rnore than an educational tool. It is a communication channel
of a new level-~-capable of providing both the language and the
forum for informatisn transfer between persons and groups with
different educational and cultural backgrounds as well as differ-
ent perspectives of the urban situation.

LETRO-APEX is composed of two essential components: (1) a
conputerized system made up of a series of well-integrated
sinulation models linked to a (2) '"gamed" environment encom-
passing a series of interactive roles. The computerized systen
predicts the changes that occur in several sectors of the urban
systern in response to the decisions made by participants in the
"gamed" environment, decisions made by persons outside the
'""garned" environment (other actors whose behavior is simulated
in the computer), and external pressures on the metropolitan
area (also simulated in the computer).

The County of APEX is run year by year by princip¥@ decis-
ion makers performing both the mundane and extraordinary func-
tions of their office in the "gamed" environment. Each cycle or
year is condensed in time to a three to eight hour session
during which the decision makers formulate their yearly policy.
The decisions that emerge out of the '"corpetitive--cooperative"
environment of the gaming-simulation are used as priming inputs
to the computer simulation. The change in the status of the
urban area is calculated by the computer and returned to the
decision makers as the primary input to the next cycle of action.
Included in the change picture generated by the computer are
sclected social, economic and physical indicators which show the
nagnitudes of change in key areas and a newspaper which serves
as the focal point of local public opinion.

The key decision makers acting in the gamed environment

- include an Enviroumental Quality Agency with departments of Air
Pollution, Water Pollution and Solid Wastes; Politicians, Plan-
ners and Administrative Officers from a Central City and a
County; Land Developers and Industrialists from the private
sector; and representatives from the News ihiedia and Pressure
Groups. The Politicians are responsible for the administration
of their respective jurisdictions and for the formulation and
inplementation of various programs to upgrade the social status
of their constituents. The Planners serve as aides to the
Politicians and represent the major long range coordinating
force in the comnunity. The Lnvironmental Control Officers

are charged with the task of monitoring and alleviating the
pollution problems. The private business sectors operate to
foster their own interests and frequently those of the community.
Pressure Groups and llews tiedia advocate various positions on
community issues. Generally, each decision maker finds it to
his advantage to coordinate and/or compete with other players
in his efforts to promote his strategies. The METRO-APEX
General Interaction Diagram included here indicates possible
linkages among the roles.




In general, people have great difficulty understanding the
dynamics of a complex systen through traditional means. Gaming-
simulation offers participants the opportunity to study, work
with, and discuss the structure of such a system and to experi-
nent with intervention strategies designed to change that struc-
ture. Vhen wused as a teaching device, the strength of a gaming-
simulation suclh as !ETRO-APEX lies in the opportuanity afforded
participants for involvement in the system. When compared with
the passive observation of the system offered by traditional
methods, this approach has had great success.



METRO-APEX INTERACTION DIAGRAM

POLITICIAN

\ . %x ' /
® FEDERAL | ==t ‘ e STATE

\ | GOVT.
' g/ A qsZ. eenvironmental ¥
g % control

-5 land use/
?’-‘g:; Atransch/datxon :
. =2
PUBLIC® 55 .
E)
ES ,
L review A .
.. . n ]

[ﬁ Apgggﬁmendations %ﬂ "';"@ﬁ,"ﬁé’? pact Ap?eggigendatio@_,
d Y
\ ~~—PUBLIC® oPUBLC— EQA

PLANNER %, ~ ]
‘:6‘;3?778 ((\\)(\'\{"\
PRy PRESSURE_ ™. S
4 N GROUPS @ ¢
Ariezadning K
and use- .
: ollution
master plan & control
25
& 9 5
So > 33
3 «& c.
gz PUBUC@;‘E&@ <%, PUBLIC® %
v7 / e 350 %
¥ ‘Qi\‘%\QQQO‘ (e’,o o
e o . 2
>
A industrial development > m

A

® EXTERNAL

“——gemployment / land values
DEVELOPER / INDUSTRIALIST

Key

Gamed Rol "ECONOMIC
oEXOfIRMS b comed o "CONDITIONS
/ @ Sinulation Model \
A Activities and Issues
Q | b PR ey




BEST COPY pypyppy

SHAPTER 1

A Brief Description of

APEX ‘County

B



Chapter 1

A BRIEF DESCRIPTION OF APEX COUMTY

History

The first settlers of APEX County were farm families emizrating from
Hew England and New York State beginning about 1830. During the
middle of the nineteenth century, German imriigrants contanued the
settlement patterns of established dispersed family farms. Incone
to pay for the necessary imports of products from the Last ..as
derived primarily from the production of farm crops and, more im-
portantly, timber. Small market towns, often containing milling
facilities, developed between 1820 and 1360. At the same time,

the County was organized as a unit of government by the State, and
the basic network of roads was completed.

The najor impetus for the later developrnent of the Central
City as a regional center was its selection as the state capitol in
1847. The nation's first land-grant university was established east
of the Central City in 1855, further enhancing its growth. Central
City was incorporated in 1859 and the Suburb, in which the university
was located, was incorporated in 1910. The University's control of
a large block of land was to exercise profound influence on the
future physical pattern of development. iluch of the logical develop-
ment corridor outward from the City was preempted by this facility.

Steam railroads were first built into APLX County beginning in
the 1860's. Those small market-milling comniunities with stops and
depots on the rail lines began to assume a greater importance than
the small communities away from the lines. The impact of the
railroads on the simall communities can be seen from the following
description of Central City:

Dy the year 1863, the City...was a bustling, urban
center. FEarly accounts tell us that, at that time,
the City included eleven churches, five hotels, two
flouring mills, three tanneries, two breweries, three.
saw mills, two sash and blind factories, three iron
foundries, two printing offices, several brick yards,
and a large number of mechanic shops.®

Although growing, it should be noted that manufacturing was still
minimal. Exports were dominated by agricultural and timber products,
and most other production was for local consumption only.
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*Tri-County Regional dommission, "[listory of the Tri-County Region,"
Information Report 7, updated. pp. 24-25.
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Beginning in perhaps 1880, factories producing goods to be
exported out of the region were built in the area, fostered by the
completion of railroad ties with the rest of the country. These
factories,. mainly built near railroad depots, stinulated the migration
of factory-worker families into the region. liost of these fanilies
settled near the factories where they were employed, adding further
to the growth of the towns near the railroad. Just *~">~~ the turn
of the century the introduction of the automobile - 31, into
Central City gave the final impetus needed to make u..tral City
into the dominant community in the County. Beginning about the
same time, electric interurban railways were extended from Central
City to the north, east and west, allowing many workers from the
new industries in the City to move further away from their place of
employment.

By the 1920's, automobiles had become readily available and
their use was encouraged by the paving of most of the roads in the
County. Those who had formerly lived fairly close to the interurban
system began to be dispersed throughout larger areas and to settle
in lower density neighborhoods. Until about 1930, most new develop-
ment was found in the filling-in of the Central City and Suburb.
Although the growth of industrial and bureaucratic functions proceeded
in the Central City and the area adjacent to it, the more outlying
townships remained, and to some extent still remain, predominantly
agricultural., The growing urbanization which has occurred more
recently in these fringe areas has been primarily stimulated by the
construction of the interstate expressway system beginning in the
1950's,

The interstate highway freeway system in APEX County is shown
on the map at the end of this chapter. One major expressway cones
from the southeast, sweeps around the southern and western fringes
of the City and leaves the County from its northwestern corner, A
second expressway comes up from the south, intersects the first and
continues northward into the Suburb. It is anticipated that in
the future this expressway will be continued northwards, then swing
west to finish an expressway loop around the City (dashed line).

In addition to the airport, major transportation into and
out of APEX County is provided by rail (primarily freight)} and
expressway. The attached map outlines the routes of the three rail
lines, which generally follow the river valleys and intersect in
Analysis Area 8.

A local APEX bus line serves the Central City, with some
service extended into the Suburb and nearby areas of the County.

Most travel in APEX is currently by private automobile. There
are approximately 2.1 people per registered automobile in APEX,
This amounts to approximately one billion automobile miles per
year. The automobile is the cause of substantial congestion,
property damage, death and air pollution in APEX., Further infor-
mation about the contribution of the automobile to pollution can
be obtained from the Air Pollution Control Officer.

7~
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The automobile represents an immense financial burden to ovners,
poiitical jurisdictions, employers and commercial establishments.
Taxes to expand and maintain the road network are constantly expan-
ding. Vast areas of land are required for parking. At the same time,
bus ridership is decreasing.

Political Jurisdictions

In the METRO-APEX game, the County is composed of four autonomous
jurisdictions: The Central City, Suburb Township 1 and Township 2.
The County has been further divided into 29 '"Analysis Areas', each
resembling a census tract. The Central City comprises Analysis Areas
1 through 13; the Suburb, AA's 17 through 19; Township 1,. to the west,
contains AA's 23 through 28 and Township 2, to the east, contains
AA's 14-16, 20-22 and 29. (See map). In addition to aralysis areas,
the Central City is politically divided into Wards:

Ward 1 -- AA's 1-4
Ward 2 -~ AA's 5-3
Ward 3 ~-- AA's 9-13

Each Ward is the electoral district for one of the three City Courcil
seats represented in the game. The County government (Board of
Supervisors) is comprised of members elected from the Suburb, from.
the Townships, from the County-at-large and the Central City-at-large.

The City Council and County Board of Supervisors are the «nly
two local governmental units actively represented in the game. Other
local governments; including the school boards, are simulated. In
some cases, City and County governmcints have parallel functions;
€.g. they both provide police services, planning and capital improve-
ments. The County however, has area-wide responsibility for three
major services not provided by the City government: public health,
welfare and pollution control., In these three areas, County actions,
directly affect Central City residents as well as residents in the
outlying areas. Both the municipal and County governments derive
their primary financial support from the same tax base--real property.
County property taxes are paid by land-owners, in addition to property
taxes collected by the municipal government and the school board in
each political jurisdiction,

Data provided to players in the game are nearly always gi“zn by
analysis area--this is also the smallest unit of scale in referring
to locations; that is, a project or house or industry is located in
"Analysis Area X" rather than on a particular street or a particular
intersection, Characteristics of each individual analysis area,
including the socio-economic composition of the residents and the
proportions of land area devoted to particular land uses, may be
found in the Planners data.
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A few analysis areas are almost completely chacterized by one
or two major features which are often referred to throughout play.
These major features are given in the following list, with their
analysis areas indicated:

Central Business District (CBD) =-- nearly all of Analysis
Area 8

State Capitol -- Analysis Area 8

Ghetto -~ Aanalysis Area 4 and Analysis Area 8
University -- Anélysis Area 19 {all)

"Best" residential areas -- Analysis Areas 9 (all) and
17 (most)

These features are not only unique in the County, but they also
dominate the analysis areas in which they are located; in the game
they are likely to be referred to as locations in themselves, with
no further locational explanation given.

. A list of other important man-made features of the County, and
their locations, is given later in this chapter.

Geography and Climate

APEX County is located nearly at the center of an industrialized
northern State, some 85 miles northwest of one of the largest metro-
politan areas in the United States. The once heavily forested land,
extending roughly 320 square miles, is quite flat and for the most
part adequately drained for agriculture. )

The Great River, a major watercourse in the State, enters the
County from the south in Analysis Area 23, meanders north and west,
then back to the east and north as it passes through Analysis Area
8. There it is joined by the Red Oak River, which comes in from the
east. The enlarged Great River exits from the County in Analysis -
Area 26, from which it continues west for some 8§5 miles before
emptying in to the Great Lakes. Major drainage of the County is
through the Great River system, :

Just before it empties into the Great River, the Red Oak River
is joined by Sycamore Creek, which wanders up from the southeast.
Much of the area in Analysis Areas 11 and 13, near this creek, is
low and somewhat marshy, not ideal for heavy development. The
other major marshy area in the County is in Analysis Area 14, to
the northeast in Township 2. There are also several small lakes in
this analysis area and quite a large State Park. The largest lake
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in the County is located in Analysis Area 16, This was a primary
recreation area in the early part of this century but is less ideal
now, due to heavy pollution loads and deteriorating shoreline develop-
ment. There are small creeks which wander through many analysis areas
in the County. The only other river of any significant size, however,
is Looking Glass River, which runs east and west through the northern
portion of the County, primarily in Analysis Areas 28 and 29.

The climate of APEX County is temperate, with summer tempera-
tures averaging about 70 degrces and winter temperatures which
average about 25 degrees. There is an annual rainfall of roughly
41 inches, with heavy snows to be expected primarily in the
months of January and February. Prevailing winds are westerly,
swinging to the southwest in summer and northwest in winter.

Maior Public Facilities

As might be expected, the Central City and Suburb are significar
ly better endowed with public capital improvements than are the
Townships. The following list includes the most important public
structures in the County, and indicates under whose jurisdiction
they are operated and where they are located:

Airport (County) =-- AA 29, just outside the City limits. The

i Airport has three runways and a terminal
of 27,000 square feet. Two commercial
airlines serve the County through this
airport; cargo and general aviation are
also served.

Boys Training School (Statg) -- AA 7,

City Hall -- AA 6, This is an old structure, built 80
years ago and considered a scandal. A
more central location has been chqsen.for
the new City Hall under construction 1n
AA 8,

Community Centers (City) =-- AA's 2, 4, 7, 8, 10, 13. These are
mostly old houses purchased by the City to
house neighborhood meetings and the
operation of special programs.

Community Centers (Township Hails) -- AA's 14 (2), 24, 27, 29,

Community College (County) =- AA 8. The facility is currently
housed in an old library and elementary
school.

ot
<
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County Building -- AA ¢, This includes all County offices
ar.d the meeting rooms for the County Board
of Supervisors.

County Court [louse =-- AA 8, adjacent to County offices.

Fire Stations (City) =-- AA's 2, 3, 4, 5, 6, 8 (2), 11, 12,

Fire Stations (Townships) -~ AA's 20, 23, 25, These are modest
stations housing limited equipment. Volun-
teers provide firefighting manpower.

Hospital (County) =-- AA 7., This wvas built in 1912 and was ex-
panded in 1922, 1942, and 1960, It contains
362 beds, including a 35-bed tuberculosis
wing, and caters primarily to the indigent.
There are three private hospitals in the
County with an additional 650 beds.

Library (City) -- AA 8, This is an old downtown building.
There are branch libraries in AA's 1, 5, 11,
12 (2), 13.

Library (Suburb) -- AA 18,

Sewage Treatment Plant (City) -- AA 2, This plant provides
poth primary and secondary treatment and
has a capacity of 34 million gallons per
day. It currently averages 22 million
gallons daily.

Sewage Treatment Plant (Suburb) -- AA 19. This plant provides
primary sewage treatment, with a capacity
of 72 million gallons per day; it currently
hanacls an average of 6.75 million gallons
daily. )

Sheriff Station (County) -- AA 8. This is attached to the
County Building,

Water Treatment Plant (City) -- AA 8., Water for the City 1is
derived from the Great River as it exits
from Analysis Area 8. Capacity is 42
million gallons per day, with the average
daily flow currently being 22 million
gallons., Treatment includes filtration,
purification, flouridation and lime soften-
ing. - -

Water Treatment Plant (Suburb) =-- AA 19, The Suburb's water is
drawn tfrom the Red Oak River as it enters
AA 19, Capacity is 6 million gallons daily,
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with current average flow being 2.5 million
" gallons per day. Treatment includes
chlorination, fluoridation and ziolite
softening.

industrannd the Economy

Major employment- in APEX County is provided by the State Capitol
Complex, the University and a automobile assembly plant, located
in Analysis Area 4. Vhile State Government is a stable, slow-growing
indust:y, the University, typical of "research and development'
operations -elsewhere, is growing at a very rapid rate.. The automo-
bile plant exhibits characteristics similar to any large manufacturing
operation, fluctuating considerably in response to the national
business cycle.

In addition to these "big three" employers, there is a host of
industries supplying parts to the automobile industry, as well as
independent industries exporting goods which have no relationship
to autos. (A map and listing of the major industries in the County
are found on the following two pages.) These incliide the seven
gamed industries:

Industry 1 -- Shear Power Company
Industry 2 -- People's Pulp Plant
Industry 3 -~ Rusty's Iron Foundry
Industry 4 -- Gestalt Malt Brewery
Industry 4 =-- Caesar's Rendering Plant
Industry 6 -- Dusty Rhodes Cement
Industry 7 -- Schick Cannery

Members of the population of APEX County constitute a work
force of about 101,000 people, nearly half of them employed by the
major "exporting" industries previously mentioned. About 9% of
total County employment is found in lighter industry and 41% in
commercial and service activities for the resident population,

The greatest concentration of manufacturing employment is, as .
expected, found in-the Central City. The highest proportion of white
collar workers is in the Suburb,.due to the predominance of the
University as an employer there. In the futute, it is probable

that more and more new industrial growth and employment will occur

in outlying areas, particularly among firms requiring significant
amounts of land for their plants.

Population
Within the physical and political environment described in the

-~
H
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preceding pages resides a population of some 227,000 persons, a tiny
fraction of whom are represented in METRO-APEX as playexs. The re-
mainder of the population is simulated by the computer in the game.,
About 63% of the population resides in the Central City, 10% in the
Suburb and the remainder in the two Townships.

Only about 9,2% of the County's population is black; however,
virtually all of this population is found in the Central City, of
which 14.4% of the total population is black, primarily in Ward 1,
where the number of non-white households approaches 38%. The only
other significant ethnic minority is found in a Mexican-American
community in the east-central portion of the city.

For purposes of the game, the population of APEX County has
been divided intd five "household ‘types™, each representing different
occupations and educational achievéments, life-styles, voting habits
and consunption behavior., These will be described briefly here;
more detailed information about each may be found in the Glossary..

Household type 1 is a combination of upper and upper-middle
class families whose head of household are likely to be employed in
the professions and business management. Household type 2 is typical
middle class, occupations usually clerical and lower-level public
service areas, Household type 3 includes very low white-collar
workers and skilled craftsmen and shop foremen, the latter two pre-
dominately., While members of household types 1 and 2 have attended
college, some with advanced degrees, household type 3 members are
typically high school graduates. In outlying areas, farmers are
included in this latter type. In household type 4 are found semi-
skilled workers and non-domestic service workers. Usually household
heads have not completed high school, and while many household type
4's are homeowners, the value of their housing is quite low. House-
nold type 5 includes laborers, domestic workers and the unemployed,
with a large number of the elderly. A majority of these households
live in rental units of low value. -

Initially, about 17.5% of the County population is found in
household type 1, 16% in househoid type 2 and 27% in type 3; about
32% is of household type 4 and 7.5% fall into household type 5.
The household composition of a particular analysis area, and of an
entire jurisdiction, will affect significantly the demand fer both
public and private goods and servicss. It will also affect voting
behavior on financial issues and in elections.




List of Major Industries

Shear Power Company (A.A. 8)
People's Pult Plant (A.A. 2)

Rusty's Iron Foundry (A.A. 5)
Gestalt Malt Brewery (A.A. 27)
Caesar's Rendering Plant (A.A. 12)
Dusty Rhodes Cement Company (A.A. 23)
Schick Cannery (A.A. 3)

Municipal ‘Incinerator (A.A. 10)
Humpty Dump (A.A. 15)

Auto Assembly Abel (A.A. 4)

Auto Assembly Baker (A.A. 4)

Auto Assembly Charlie (A.A. 6)
Wolverine Forging Plant (A.A. 7)
Finch's Forging Plant (A.A. 6)
Smithy's Forging Plant (A.A. 2)
Ahead Forging Plant (A.A. 6)

Wordy Printing Company (A.A.6)

Bogus Printing Company (A.A. 6)
Boylan's Fertilizer (A.A. 2)

Peter's Water Heaters (A.A. 7)

Tar Heel Asphalt Paving (A.A. 8)
Concrete Batching (A.A. 12) .
Spartan Galvanizing Company (A.A. 8)
Monkey Brass Melting Company (A.A. 5)
Trojan Varnish Manufacturing (A.A. 10)
Hannah Feed and Grain (A.A. 1)

LaRue Soap and Detergent (A.A. 1)
Acme Dry Cleaning (A.A. 4)

Trojan Dry Cleaning (A.A. 7)

Losten Foundry -- Iron (A.A. $5)
Dusty's Cement Products (A.A. 3)
Rembrants Rendering (A.A. 27)
Wiffenpoof Fertilizer (A.A. 1)

Saint Andre Asphalt Paving (A.A. 15)
Oriental Concrete Batching (A.A. 20)
Daily Journal Printing (A.A. 7)
Tiger Body Assembly (A.A. 3)
Academic Feed and Grain (A.A. 13)
Spotless Dry Cleaning (A.A. 11)
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Chapter 2

GLOSSARY AND REFERENCE TERHS

ABATEMENT

Abatement is the reduction of pollutant emissions from a source
oT sources., .

AEROBIC

A process taking place in the presence of oxygen; or a state
of liquid containing free dissolved oxygen,

AIR POLLUTION

Air pollution is the presence in the outdoor air of substances
which, when present in a sufficient quantity or over a period
of time, can cause an undesirable effect upon man, property,
or the environment.

AIR POLLUTION REGULATIONS

Air pollution regulations are legal constraints on pollutant
emissions, production processes, or control systems. State
regulations and County regulations are enforceable by legal
sanctions, while recommendations are not.

AIR QUALITY (See NATIOWAL AMBIENT AIR QUALITY STANDARDS)

Air quality refers to the pollution concentration characteristics
of the atmosphere or ambient air in a given area, It is

usually stated in terms of the levels of concentration of
specific pollutants, in micrograms of pollutant per cubic

meter of air (MMgm/m3) (See CONCENTRATION).

Air Quality Goals are expressions of desirable makimum pol-
lutant concentrations to be achieved through a pollution
control program,

Air Quality Criteria - The basic medical and technical infor-
mation which forms the ratioralization from which Air Quality
Standards are set. This information is published for each
major pollutant by EPA in Air Quality Criteria Documents.

Air Quality Standards are quantitatively-specified maximum
levels of pollutant concentrations or dosages, as more precise
statements of air quality goals.

§




AIR QUALITY CONTROL REGION

One of the approximately 250 geographic areas covering the
United States which form the basic units for air pollution_
control activities. These areas were designated by EPA (with
the states) and are based on considerations of climate, meteor-
ology, topography, urbanization and other factors affecting air
quality,

ALERT STAGES

Alert Stages refer to critical levels of concentration or.dgsage
signaling potential disastrous pollution effects and requiring
emergency abatement and control measures.

ANAEROBIC

A process taking place in the absence of oxygen; or a state of
liquid containing no free dissolved oxygen.

ANALYSIS AREA (A.A.)

Analysis areas are used as the primary areal reference units
for the data and issues throughout the game. The County is
divided into a number of analysis areas, each of which is the
approximate size of several census tracts. The analysis areas
included in the- five jurisdictions are as follows:

Jurisdiction 1-- Central City: Ward 1 = AA 1 through AA 4
Ward 2 = AA 5 through AA 8
Ward 3 = AA 9 through AA 13

Jurisdiction 2-- Suburb: AA 17 through AA 19

Jurisdiction 3-- Township 1: AA 23 through AA 28

Jurisdiction 4-- Township 2: AA's 14-16, 20-22, 29

Jurisdiction 5-- County: AA's 1-29

See APEX Analysis Area Map

ANNUAL WAGE

This is the annual cost to the Industrialist of one worker and
is ~n average of the various rates of pay applicable to the
different types of workers in the firm. The applicable average
wage rate for each firm is reported in the Industrialist's
printout each cycle under cost factors. This wage rate may be
subject to negotiations with the labor representative and this
new negotiated wage rate will supercede the rate found under
cost factors on his printout,
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ASSESSED VALUE

Assessed value is the value assigned to real estate property

for purposes of assessing taxes owed to each of the jurisdiction
County and school districts, Governments are rcquired by law

to maintain an assessed value of 50% of market value for propert
in their jurisdiction, although this requirement is often not
met. (E.g. if a residential property is valued on the market

at $20,000, its assessed value is blO 000.) (See STATE

FQLALIZ :D VALUE.)

BACKGROUND LEVEL

The amount of pollutants due to natural sources such as marsh,
gas, pollen, conifer hydrocarbons and dust.

BOARD OF DIRECTORS

\
Each Industrialist acts as a Plant lManager and is responsible

to the Board of Directors of his plant for his decisions and |
actions. The Board has the ultimate decision-making power in 4
plant affairs and may approve, amend or reject the manager's

fiscal policy proposal. The Board also sets the amount of |
dividends to be paid to the stockholders.

BONDING

Bonding is the process of incurring public debt to finance

some capital improvement project. It is a device used to ex-
tend the incidence of costs over a long period of time, rather
than have costs met out of current revenues while the project

is under construction. Politicians may issue two kinds of bond:
general obligation bonds and revenue bonds. These differ in
three respects: (1) tlie need for voter concurrence, (2) how
they are paid off, and (3) the kinds of projects for which they
are appropriate. Before Politicians may float general obligatic
bonds to finance projects, voters must approve this action in

a referendum. There is a State-imposed 1limit on the indebtednes
that a jurisdiction may incur through general obligation bonds.
The amount of additional bonded indebtedness that can be sought
is indicated in the Politician's output as '"§ Limit on Next G.O.
Bend Sought". (See DEBT RETIREMENT for the process of financing
general obligation bonds.)

. Revenue bonds are not submitted to a referendum and are appropr-
iate only for particular projects. (Projects for which they may
be used are noted in the Project List.) They are paid off throi

fees collected for the service provided by the facility, rather

than by taxes.



CAPITAL PLANT INDEX (C.P.I.)

The capital plant index is a ratio of the present dollar value
of public capital facilities (scwers, water lines, streets,
parks and miscellaneous public holdings) to population equiva-
lents, This number reflects the load imposed on facilities by
residents, employees and clients, and this is considered an
indication of the relative level of adequacy of these facilites.
Present dollar value is calculated each cycle on the basis of
depreciated value of existing facilities plus new facilites.
(Facilities depreciate at about 5% of original value per year.)
(See POPULATION EQUIVALENT.)

CASH CARRYOVER

This is the cash reserve which an Industrialist or Developer
carries over to the next cycle after making all his expenditure.
including those for capital plant. It represents uncommited
funds, which the player is free to use in the next cycle,

CASii TRANSFER

A cash transfer is used for loans or gifts of cash between
players when the reason for the exchange is unspecified.
Revenues made, or expenditures incurred, through an exchange

of cash between either the Government, Industrialist, or Dev-
eloper, are recorded in the budget section of their printout.
When applicable, cash transfers are also used to cover the cost
of television time and newspaper articles.

CLEAN AIR ACT AMENDMENTS OF 1970

(See LEGAL REFERENCE HMANUAL.)

COLLECTION/DISPOSAL STUDY

Studies of municipal house-to-house refuse collection us@ng
combinations of different truck types, crew sizes, container
locations, transfer stations and disposal sites to determine
the capital and operating costs of alternative systems.

COLLOIDAL PARTICLES

Very fine particles of material in fluid suspegsion; particles
will not settle out and can pass through a semipermeable membra

COMBUSTION

Combustion is the process of, burning.

oD
<
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CONCENTRATION

Concentration is the ratio of pollutants to effluent gases or
ambient air, measured in micrograms per cubic meter (MG/cubic -
neter) as a weight to volume ratio. Data on mean concentration
per quarter, concentration on worst day, and number of days
above a specified concentration can be obtained by the APCO,
through the installation and operation of monitoring stations.

CONTAMINANT

‘ (See POLLUTANT)
CONTROL EFFICIENCY

*

Control efficiency refers to the ratio of the amount of a
pollutant removed from effluent gases by a control device to
the total amount of pollutant without control.

CONTROL STRATEGY

A comprehensive plan designed to control or reduce the level
of a pollutant or pollutants in the environment.

CONTROL SYSTEM

Control system refers to ¢quipment and/or procedures.intended

to reduce the amount of a pollutant, or pollutants, in effluent
gases, Each gamed industrial firm has a limited set of control
system options for each production process and combustion proces

DEET RETIREMENT (Debt Service)

Debt retirement, or debt service, is a term used to describe
the process of paying off long-term general obligation bonds
sold by public agencies. Debt retirement is a budget category
of the Politician which includes expenditures for both principal
and interest on general obligation bonds. Financing of these

expenditures may be with either normal millage or debt retiremeni
millaga.

DEMOLITION COSTS (Clearance Costs)

A demolition cost of 5% of the aésessed value of developed
PROPERTY must be paid when developed land is rezoned.

DENSITY

In residential areas, density is the term used to express the
number of dwelling units per acre of land. In APEX County a
different density is associated with each of the five residentia

¥ “.}.
£v
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developument types, with the lowest density found in land use
category R~1 and the highest in category 1-2.

The table on the following page expresses housing density in
housing units per acre, and in acres per housing unit.

DEPRECIATION ALLOWANCE

Each cycle, the total value of industrial capital facilities,
(building and equipment) depreciates at 8%. A tax credit of 5%
of the capital value of these facilities is allowed the Indus-
trialist to compensate for this depreciation. The amount is
deducted before Federal and State income taxes are paid. The
Industrialist may claim any part of his maximum allowance; any
portion of the allowance not taken will accumulate. The maximun
depreciation allowance is listed under cost factors in the
Industrialist's printout.

DEVELOPMENT TYPES AND COSTS

A. Residential

In APEX County there are various levels of cost and density
associated with different qualities and sizes of housing which
may be built by Developers. These costs are for structures,
exclusive of land and site improvements.

Single Fanily

Three different development-cost levels are applicable to APEX
County single-family housing units, ranging from the highest
construction cost of 540,000 (designated as R-1) to the lowest
cost housing, built at $15,000 per unit (designated as R-3).
Any onedof these types may be built on land which, when vacant,
is zoned R.

iijultiple Family

Units of two different cost levels, ]i-1 and M-2 are available

for construction of multi-family housing in APEX County. The

highest cost per unit, for -1, is $30,000 and the lowest, for
li-2, is $12,000; Cither of these types may be constructed on

vacant land zoned i,

Residential Development Costs Per Unit

R-1 R-2 R-3 M-1 bi-2

$40,000 $22,500 $30,000

$12,000

Pt et boed] bt bt P
Pt et ] et bt
=t bt Py

I
I
I
I
I
I

Lo e B o R I
bt et ] et et ]

$15,000




HOUSING DENSITY

R-1 R-2 R-3 M-1 M-2

Units ) Acres{Units | AcresjUnits | AcresjUnits | Acres | Units | Acres
AA ] Per Per } Per Per § Per Per | Per Per Per Per
Acre Junit JAcre JuUnit fAcre |} Unit {Acre | Unit | Acre | Unit
1§71.4 .714% 3.5 .286} 5.6 1.179 §11.2 | .089 '] 21.0 } .048
2) 2.4 :410 6.0 ,1678 9.6 1 .104 J19.2 | .052 |} 36.0 § .028
34 2.0 .500} 5.0 .200f 8.0 }.125 §16.0 § .063 } 30.0 t033
41 2.8 3578 7.0 .143} 11,2 § .089 §22.4 | .045 |} 42.0 ;024
51 2,1 L4763 5.25¢ .190} 8.4 }.119 }16.8 | .060. } 31.5 } .032
61 1.6 625} 4,0 .250F 6.4 % .156 ;32,8 | .078 | 24.0 | .042
78 2.5 .400 Q.ZS .160} 10.0 ] .100 §20.0 { .050 } 37.5 t .027
g§1 3.0 3331 7.5 .133§ 12.0 ) 083 §24.0 { .042 | 45.0 | .022
91 1.2 .2833f 3.0 .333¢ 4.81.208 § 9.6 .164 18.0 § .056
10} 2.5 4008 6.25§ .1604 10.0 .100 }20.0 § .050 } 37.5 § .027
114 1.0 §1.000} 2.5 .400%4 4.0} .250 § 8.0 § .125 § 15.0 j 067
124 1.0 §1,000§ 2,5 .400§ 4.0 §.250 § 8.0 |} .125 § 15.0 | .067
13 1.0 §1.000§ 2.5 .400} 4.0°}.250 } 8.0 {..125 § 15.0 } .067
14 .5 {2.000f 1,25} .800§f 2.0]}.500 } 4.0 } .250 7.5 § .133
15 .6 11,6678 1.5 6671 2.4 ].417 | 4.8 1 .208 9.0 § .31l
| 16 .8 p1,2503 2.0 .500} 3.2 }.313 6.4 ] .156 1 12.0 § .083
17§ 1.2 833§ 3.0 .333} 4.8 §.208 ] 9.6 .,104 ] 18,0 § .056
18§ 2.3 .435) 5.75 ¢ .174} 9.2 }.109 J18.4 | .054 | 34.5 | .029
151 3.0 «3338 7.5 .1331 12,0 | .083 §24.0 } .042 | 45.0 | .022

20 .8 §11.2503 2.0 500} 3.2 ).315 ] 6.4 | .156 | i2.0 ¢ .083 -
21 .5 f2.000f 1.25§ .8060} 2.0 {.500 f 4.0 } .250 7.5 % .133
22 .4 }2.500f 1.0 j1.000} 1.6 }.625 § 3.2 ] .313 6:0 .167
23 .7 b1.420% 2,75§ .s71} 2.8 ).357 } 5.6 | .179 } 10.5 § .095
24 .3 §3.333F .7541.333F 1.2 1.833 f2.4 417 4,5 § .222
25 .4 12,500} 1.0 1.000t 1.6 §.625 | 3.2 | .313 6.0 | .167
26 .3 §13.333%F .75%1.333¢§ 1.2 |.833 § 2.4 | .417 4,5 | .222
27 .6 11.667}) 1.5 L667) 2.4 |.417 § 4.8 } .208 9.0 { 111
28 o3 3.333 75§ 1.333 1.2 | .833 | 2.4 0417 4;5 222
26§ .5 §2.000f 1,25} .800} 2.0 }.500 § 4.0 § .250 7.5 1" .133

-
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B, Commercial

Two types of commercial land use are allowable in APEX
County. These relate to local neighborhood shopping
facilities and to regionally-oriented commercial and
service facilities. Both may be built only on zoning

category "Commercial™ land. Each is developed on a cost-
per-acre basis, as follows:

Commercial Developnent Costs by Type

CL CR

=t bt g —t

$100,000 $125,000

ot bt bl b P el
R B e R

C. Industrial

Endogenous industrial development permitted Developers in
APEX County is on a per-acre basis, the cost being $100,000

per acre. Zoning category I land may be developed into this
land use.

(See ZONING CATEGORY.)
DOSAGE

The accumulated exposure of a person, plant, materials, etc.,
to a particular concentration of pollutant for a specified
period of time.

DUIP

A site where uncontrolled disposal of solid waste occurs.

EFFLUENT

An effluent is a gaseous or liquid discharge or emission.

EFFLUENT SAMPLES

An effluent sample is an industrial outflow water sample

and analysis which provides data on seven water pollutant para-
meters. A sample may be ordered by the Water Quality HMana-

ger and is taken at the source specified by the WQM.

e




ELITE OPINION POLL (E.O.P.)

The Elite Opinion Poll calls for a vote of all game players
on certain major policy issues in the community. These
issues appear as headlines in the METRO-APEX NEWS, which
ask for either a deciding or advisory vote. The results

of the Poll affect public officials' chances of reelection,
as well as the probability of passage of general referenda,
specific bond issues and special nillage requests.

EMERGENCY EPISODE

An air pollution incident in which high concentration of
pollutant(s) occur in the ambient air contributing to a
significant increase in illness or death.

EMISSIONS

Emissions are pollutants in effluent or exhaust gases which
are released into the air.

EMISSION FACTORS

Emission factors are estimates which can be used to approx-
imate the rate of emissions of specific pollutants from
generalizead sources.

EMISSION INVENTORY

A compilation of the rate of pollution emissions in a given
area by scurce type.

EMISSION MEASUREMENT

Air pollution emissions are measursed in pounds per hour for
particulates, sulfur dioxide (S02), carbon monoxide (CO),

nitrogen oxides (NOx), and hydrocarbons (IiC)}; in Ringelmann
number for smoke: and in Stinkelmann number for odor. The

emissions measured are of specific pollutants from specific
sources,

EMISSIGN RATE

Emission rate refers to the amount of pollutant emitted per

unit of time or throughput. Maximum allowable emissions will be
specified in pounds per hour (or pounds per 1000 pounds of
process rate) if they refer to emission rates.

EMISSIONS SOURCE

An emission source is the origin of some specific air

pollutants. In the game there are several gamed point

sources, about thirty non-gamed point sources, plus motor

vehicles and space heating as line and area sources, re-
Q spectively. v 31
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ENVIRONHENTAL INPACT STATEMENT

The results of a study which identifies and evaluates the
adverse or beneficial environmental effects of pursuing a
proposed action, pursuing an alternative action or not
pursuing the proposed action. -

EXOFIRM (EXOGENOUS FIRMM)

An Exofirm is an industry or bureaucratic firm that depends
primarily upon markets outside the local area for its growth

and vitality. These f.rms are usually classified as Exofirms

on the basis of their being net importers of dollars and net
exporters c¢f products or services to these outside markets.

Jobs created by Exofirm growth spur additional growth of

households and jobs oriented to the local market. (Exofirms

are also often referred to as basic firms).

In APEX County, Exofirms locate in industrial and office

zoning categories, Periodisally, the newspaper will note

the opportunity for Developers or Industrialists to invest, |
in a speculative way, in the entry of new Exofirms into the |
metropolitan area, with a variable probability of success

attached to such investments. Occasionally, these Exofirms

require rezoning of land and/or installation of special capital
improvements. Requirements for such special public action

and requests for private investment will be noted in the

newspaper announcement of the firm's interest in locating
in the area.

FEDERAL WATER POLLUTION CONTROL ACT ANMENDMENTS OF 1972

(See LEGAL REFERENCE MANUAL)

FUEL RATEC

The amount of fuel consumed by each industry per unit of
tine is specified in tons/hours for coal, in barrels
(bbl)/hour for oil, in thousand cubic feed (}NCF)/hour for
natural gas, and in megawatts (MIY) for electricity,

FUEL TYPE

The fuel types for industry include: low-grade coal (Lo-
Coal), high-grade coal (Hi-Coal), low grade oil (Lo-0il),
high-grade oil (Mi-0il), natural gas, and electricity.

The fuel option for each plant is listed in the Industrial-
ist's printout. The fuel grade refers inversely to the air
pollution potential of the burining fuel, i.e., Lo-Grade
has higher pollution potential, and Hi-Grade fuels have low
pollution potential.

o S 7
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GARBAGE
The food waste portion of solid waste.

HAZARDOUS AIR POLLUTAMNTS -

Air pollutants not covered by the Air Quality Standards

but which, in EPA's judgement, "may cause, or contribute to,
an increase in mortality or =--- serious illness.'" These
pollutants generally are toxic substances such as mercury,
cadnium, asbestos and beryllium.

HAZARDOUS WASTE

(See "SOLID VASTE TYPEL'")

HOUSEHOLD/COMMERCIAL REFUSE

(See "SOLID WASTE TYPE")

HOUSEHOLD TYPES

The five household types used in APEX County are characteri-
zations of families belonging to fairly homogeneous socio-
economic groups. These characterizations reflect life
style, political invelvement and voting habits, general
consunption behavior and preference for public goods.

There is substantial cverlap of income levels for all status
groupings; hence income, alone, is a weak indicator for
characterizing households.

llousehold Type 1 -- is upper class and upper-middle class
combined. Occupations of the heads of households are:
professionals, technical workers, managers, officials, and
proprietors. One-half of the family income levels are in
excess of $15,000 and the other half are in the $10,000-
$15,000 range. Value of housing is in excess of $20,000,
ard if they rent, rentals are over 5150 per month. This
is the group which is most concentrated in residential
locations. Education. of the head of the household is at
least college graduate, often with post-graduate study.
Interest group membership for this household type is
found in the Business Community and Effective Governmcnt
Groups. .

Household Type II -- is the typical middle-class household

in which the head of households occupation is clerical, sales,
or kindred types. Income of the family is primarily in the
$7,000-$10,000 range. Education of the head of the house-
hold is some college or at least high scheol graduation.

S 3
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llousing vaiue is primarily in the $15,000-$25,000 range,

and gross rentals would usually be from $100 to $149 per
month, though they may be somewhat lower. Interest group
affiliations for this type are with the Effective Government
Groups on the one hand, and with the Right-wing Conservatives
on the other.

liousehold Type III -- the most numerous and widely-distrib-
uted of the five types is characterized by a mixed member-
ship of very low income white collar workers, skilled
craftsmen, and foremen, though the latter two predominate,
In the outlying areas, farmers fall into this category.
Family income is primarily in the $5,000-$9,000 range.

The head of the household's education is typically high
school graduation, Housing value is usually in the $12,000-
$20,000 range and rentals are from $80-5125 per month.
l'‘embers of this group are apt to belong to the Labor Vote and/
or the Right-wing Conservative interest groups.

iJousehold Type IV -- is composed of semi-skilled workers,
industry operatives and non-household service workers, such
as waiters, barbers and parking-<lot attendants. Family in-
come is in the lower portion of the $4,000-57,000 range.
Housing values range from $10,000 to $14,000 with ;ross
rentals being $§70 to $90 per month: Education of the head
of the household is usually 9 to 11 years. Interest group
membership for this household type is found in the Labor
Vote and among the Civil Rights Groups.

i
llousehold Type V -~ is the lowest stratum of society, and J
heads of households are laborers or household service work-

ers. The vast majority of the area's unemployment are of
this type and roughly half of all members are elderly and
retired. Family income is less than $5,000 annually and
the value of housing is less than $10,000, with rentals
primarily $50-$75 per month. «Illeads of households have
usually not been educated beyond the eigth grade. Member-

ship in interest groups is found in the Labor Vote and
Civil Rights Groups.

Political involvement of the five household types declines
from Type I (the highest) to Type V, the latter being
generally apathetic, Likewise, concern with government
operation and provision of public services is highest in
Type I households and declines steadily through Type V
families.,

The five household types will tend to demand housing of
the five residential development types according to the
following percentages:

94
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Household Type I - -- 50% will choose R-1; 30% R-2 and
20% ti-1

liousehold Type II - 20% will choose housing in each of
the five development types

Household Type III -- 10% prefer R-1; 30% prefer R-2;
20% choose R-3; 25% take #M-1, and
15% M-2

Household Type IV  -- 20% will choose R-2; 40% R-3;
10% -1, and 30% M-2

Ilousehold Type V -- 40% will be in R-3; 60% in #-2
IMPLEMENTATION PLAN

Under the 1970 Clean Air Act, each state must prepare and
have approved by EPA an Implementation Plan which details
the methods, strategies and timetable which the state and
its jurisdictions will employ to meet and maintain the
Air Quality Standards within the control region(s) within
its jurisdiction,

IMPROVEMENT COSTS

Improvement costs are fees to prepare raw land for develop-

tions, drainage and engineering. Developers are required
to pay improvement costs on all land on which they build

structures. For residential property, improvement costs

are on a per unit basis as follows:

R-1 R-3 M-1 M-2

$1, 000 5700 $600 $400

HHHHHT
e e -
el R L B W
=t = = -
L N Lo B Moy
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For commercial and local 1ndustr¢a1 land uses, 1mprovement
costs are on a per acre basis; for each the fee is §5,000
per acre.

These fees are automatically applled to all land on which
the Developer builds.

ment, including subdivision costs, séwer and water connect-
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IHNTEREST GROUPS

In APEX County there are 5 major political interest groups
that take stands on public policy issues and have a sig-
nificant impact upon voting behavior. The more extreme

the position assumed by one of these interest groups (as
indicated on a scale of +4 to -4), the greater will be

the voter turnout surrounding any particular referenda or
election, [Each of these interest groups derive their
constituency from among two or more of the "lousehold Types"
(See IIQUSENIOLD TYPES)

1. CIVIL RIGHTS GROUPS: The orientation of these groups
is primarily towards issues such as fair employment, neigh-
borhood improvement, and problems that affect minorities.
Their leadership is drawn from the elite liberals or the
ghetto activists, their membership from the lower social
strata. Their mode of operation is typically public pro-
test and demonstrations centered around a very specific
policy issue or community problem, and their influence

on the system as a whole is moderate.

2., EFFECTIVE GOVERHMENT GROUPS: Are overwhelmingly middle
class, composed primarily of professional people, a large
percentage of them women. These groups are interested in

a wide range of issues, on which they exert moderate influ-
ence. their corientation is towards governmental efficiency and
towards community growth and image.

3. BUSINESS CONHMUNITY: DHraws from the whole range of
commercial and mercantile interests, as well as some from
the professional areas such as law, engineering and
nmedicine. The business community exerts the highest degree
of power of all politically oriented interest groups;

their interest is directed primarily at community image,
growth, and "BOOSTERISH".

4. LABOR VOTE: Are more conservative locally than nation-
ally and exhibit some divergency between craft unions and
industrial unions, the former being more conservative. The
labor vote exert moderate influence on a range of issues
somewvhat less broad than those of interest to the "Effective
Government Groups'. The conservatism of the labor vote is.
especially apparent in the opposition of some of its con-
stituency to public spending for social welfare.

5. RIGHT-WING CONSERVATIVES: Draws its membership primarily
from people who resist change and advocate conserving the
"traditions of Americanism--God and Country.'" They are
generally against social change, increases in government
influence in local affairs and public spending on social
programs. Since these groups do not advocate change, they
usually only become actively involved in public issues as a
reaction to public programs proposed by other groups.
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INTEREST RATE

The cost of borrowing money will vary for the Industrialists
and Developers according to both their credit rating and the
length of the loan, i.e., how many years will be taken to
repay it. The maximum number of years on any loan by an
Industrialist or Developer is 20 years. Applicable interest
rates as follows:

I ‘ I Credit Rating 1
I  Years to Repay I A-1 1 A«2 T A-3 T
I | S S I I
I 1-2 I 4% 1 6% I 8% 1
I I I I I
I 3-5 I 6% I 8% I12% I
I I I I I
I 6-10 I 8% I12% .1 16% I
I I I I I
I 11-20 I12% I16% I 20% I
I I I I I

The cost of borrowing rioney for governmental agencies, the
interest rate on bonds, will vary according to the credit
rating of the jurisdiction, and will differ between general
obligation and revenue bonds. Since revenue bonds are not
backed by governmental taxing power they are riskier and
therefore carry higher interest rates than general obligation
bonds. As a jurisdiction's credit rating falls from A-1 to
A-3, the interest rate on general obligation bonds will
increase from 4,5% to 6%.

INVERSION

A layer of air trapped near the ground by a layer of warmer
air above it,

ISSUE

Issue is used to refer to a problem situation presented to
players in the METRO-APEX HEWS. Following each issue are
two to four alternatives one of which must be selected by
the player.

(See ELITE OPINION POLL)
JURISDICTION

Jurisdiction refers to one of the political units in APEX
County. Abbreviations used in the game are:

: 1y
! ey
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(Jurisdiction 1) CcC
(Jurisdiction 2) SUB
(Jurisdiction 3) TW 1
(Jurisdiction 4) TW 2
(Jurisdiction 5) Co

Central City
Suburb
Township 1
Township 2
County

[ N S B |

(See ANALYSIS AREA.)

LAND USE

Land use is a term used to refer to the spatial distribution
of City and rural functions--its residential communities or
living areas, its industrial, commercial and retail business
districts or major work areas and its agricultural, institu-
tional and leisure time functions.

(See DEVELOPHMENT TYPE and ZONING CATEGORY. )
LEACIHATE

Water moving vertically through the soil of a landfill that
may become contaiminated from the waste material im the fill.

" MAXIMUM PRODUCTION CAPACITY

This is the maximum number of units which can be produced
by a gamed industry.in a cycle, with the plant and equip-
nent in existence during that cycle. Maximum capacity may
be increased by making capital expenditures for building
and equipment. New productive capacity becomes available
only in the cycle following that in which money is budgeted
for plant expansion.

MEAN PROBABLE NUMBER PER 100 ml (MPN/100 ml)

A measure of the amount of coliform organisms per unit
volume. DBy using quantities of sample varying in geometric
series i.e., 0.01, 0.1, 1.0 milliliters, and by applying the
usual test for coliform organisms, it is possible to deter-
mine a statistical estimate or "most probable.number' of
coliform organisms per 100 ml of water.

MICROGRANS PER CUBIC METER

The weight of a substance in 1/1,000,000 of a gram contain-
ed in one cubic meter of volume.

MILLAGE

Millage is the tax rate, in mills, which is applied to
State equalized property value to generate property tax
revenue. One mill is equal to a $1 charge on each $1000
of value, or one tenth of one percent of the State equal-
ized value. There are three types of millage:

~
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A. Normal Operating uiillage is determined by local
Politricians and iIs applied to standard operating
costs of government by State and local law ~-- the
local l1imit can never be higher than the limit
set by the State. i

B. Special liillage, which is not subject to State and
local 1inits, can be used for financing special

prograns. It must be voted and passed on in a
referendun,

C. Debt Retirement liillage is not subject to the State
and locai 1limits but 1t can be used for retiring
general obligaticn bonds. This millage requires a
favorable vote in a referendum.

Total miilage is the sum of operating millage, any special
millages and the debt retirement millages which may be
in effect during the yecar.

LILLIGRAMS PER LITER (mg/1)

Weight per unit volume. Tor water effluents, milligrams
per liter is used to express the concentration in terms
of the weight in nilligrams of a dissolved or suspended
pollutant in one liter of water.

MONITORING STATION

A monitoring station is a facility that houses air quality
monitoring equipment for neasurement of ambient air quality.
One air quality nonitoring station may be installed and

onerated in any analysis area. The pollutants neasured at
each monitoring station are:
L)

Particulates, S$02, CO, HOx, and Hydrocarbons

Each pollutant is measured by a different type of monitoring
equipnent.

(See AIR QUALITY)

NATIONAL ANBIDNT AIR QUALITY ST/NDARDS

EPA has set Prinary and Secondary Air Quality Standards
which are the maximum concentration of air pollutants
allowable by federal law., Primary Standards are based on
protection of the public health and are to be achieved as
a first priority. Secondary Standards are based on the
public welfare and will be achieved as a second priority,

NATIONAL ENVIRONHENTAL POLICY ACT (WECPA)

Q (See LEGAL REFERENCE [IANUAL)

8
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OFF GASSES
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Gasses arising from landfills or other solid waste conver-
sion (such as thermal) operations and leaving the site of
generation.

PLANNED UNIT DEVELOPMENT

A planned unit development is an allocation of density to
a development site such that the overall density meets the
zoning requirements, but within the site certain areas may
be of a higher concentration than those other developments
around this site. This allows the Developer more flexi-
bility in designing planned neighborhoods,

(See DENSITY)
PLANT INSPECTION

A plant inspection is an "on-site'" examination of production
and pollution control equipment, processes and procecdures.
Plant inspections ordered by the APCO will provide him with
information on the production processes; production capacity;
fuel and process rates; control systems; smoke code
‘(Ringelmann number); and odor code (Stinkelmann number)

for each process of a specific gamed or non-gamed emission
source.

PLANT MANAGER

The player in the role of Industrialist is acting as a
Plant Manager.

(See BOARD OF DIRECTORS.)
POLLUTANTS

Air Pollution:

(1) Particulates: particulate matter is any material (except
uncombined water) which exists in a finely divided form
as a liquid or solid at standard conditions.

(2) Sulfur Dioxide (S02) is a pungent colorless gas
which 1s commonly emitted from the combustion of
sulfur containing compounds, especially fuels such
as coal and fuel oil. Sulfur dioxide can also be
emitted from chemical process plants, metal process
plants and trash burning incinerators. i

|
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Carbon lionoxide (CO) is a colorless, odorless, very
toxic gaseous product of the incomplete combustion of
common fuels. It can also be generated by metabolic
processes and the partial oxidation of carbon-contain-
ing _ompounds such as limestone. Carbon monoxide
adversely affects human respiration by interterring
with the body's ability to assimilate oxygen.

Oxides of HNitrogen (NOx) are formed when oxygen and
nitrogen are heated to a high temperature. Suffic-
iently high temperatures to, produce significant amounts,
of NOx are normally only reached in modern efficient
combustion processes such as electric power plants

and automobile engines. Oxides of nitrogen in com-
bination with hydrocarbons and sunlight are major
constituents of photochemical smog. .

ilydrocarbons (IHIC) are compounds containing combinat-
ions of hydrogen and carbon. Gaseous hydrocarbon

air pollutants are most commonly emitted from the
incomplete combusion of fuels such as gasoline, coal,
0il and gas from the production, handling and evapor-
ation of gasoline, paint thinners, solvents, etc.
llydrocarbons along with oxides of nitrogen and sun-
light are important in the generation of photochemical

Water Pollution:

(1)

(2)

(3)

(4)

(5)

Biological Oxygen Demand - B.0.D. is the amount of
oxygen necded by any polluted water or sewage to
allow micro-organizms to consume the suspended and
dissolved biodegradable organic material found in
the liquid under aerobic conditions.

Coliform Bacteria - Micro-organisms found in sewage
serving as the indicator of bacterial contamination
in water quality.

Dissolved Oxygen (1.0.) is the amount of oxygen found

and available for biochemical activity with a given

volume of water (mg./l.). The saturation point is

dependent upon temperature, chemical characteristics |
of the water, and barometric pressure, |

Nutrients - Nutrients are phospates, nitrates, nitro-
gen and pnosphorus released as waste from certain

industries or produced from agricultural and urban
runoff,

Thermal Pollution - The increase in temperature of

surtace waters as a result of the use of these

i
43,
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waters for cooling purposes by industry or public
facilities. The heat accelerates biological processes
in the stream, resulting in reduction of oxygen
content of the water.

(6) Total Dissolved Solids (T.D.S.) - The amount of solids,
dissolved in a given volume of water (mg./1).

* POPULATION EQUIVALENT

The population equivalent is a means of converting (a) .
residents, and (b) employees and . '2nts of industries and
commercial facilities into a stanu J measure of the demand
placed on such public capital facilicies as sewers, streets,
and water supply. The population equivalent of an area
(analysis area or jurisdiction) is computed as follows:

P.E.= [Total households]+[.8 x all employees of commerce
and industry]

For use of population equivalents in APEX County, see
CAPITAL PLANT INDEX.

PROCESS RATE

Process rate refers to the amount of materials processed by
an Industrialist per unit time. The measure is specified
in tons, pounds, barrels, per minute, per bour, etc.

PRODUCTION LEVEL

This is probably the key item determined by an Industrialist
each cycle. It is the number of units of a product his
plant will produce in that cycle. The Industrialist is

free te set his production at any level he chooses, as long

as the figure he sets does not exceed his maximum proéduction
capacity.

PRODUCTION PROCESS

A production process is a definable part of the overall
production system of a given firm. Each gamed industrial
firm may have up to five production processes, while each
non-gamed industrial firm is assumed to have only one process.

PROMPT SCRAP

Wastes that are rucycled for direct reuse without entering
the solid waste stream. ’
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QUASI-PUBLIC LAND

. This is land owned by tax-exempt organizations such as
churches and fraternal organizations. Such land includes
church buildings and schools, cemeteries and such miscellan-
eous buildings as Elks lodges, etc.

REACH

A-reach is a generally homegeneous segment of a river or
stream. Often in water quality management typical measure-
ments of water quality from any point in the reach are
used as representative of the entire reach.

REFERENDUM

A referendum is a vote of the (simulated) population of a

jurisdiction on some issue presented to the people by the

Politician. Most usually referenda are called to approve

(or reject) a general obligation bond issue or a request |
for special millage, although they may be called to approve |
some legislative matter, such as open housing.

’ \
REFUSE :
A term applied broadly to mixed solid waste including food

waste, trash, street sweepings, and non-toxic solid industrial
wastes.,

REZONING APPLICATION FEE : '

The rezoning application fee is a charge of $100, which

is assessed for each rezoning request submitted by a
Developer or Industrialist. It is included in that player's
financial statement for the next cycle.

RINGELMANN NUMBER

The Ringelmann Number is a scale for measuring the blackness
of smoke fumes and is equivalent to the opacity. Ringelmann
Numbers and opacities are used for specifying allowable ,
smoke emissions (Ringelmann for black and opacity for other
colors). #0 = zero opacity #1 = 20%, #2 = 40%, #3 = 60%,

#4 = 80%, #5 = 100%. In APEX County, all smoke readings are
reported as Ringelmann Numbers.

SALVAGE .

The recovery for reuse of any valvable component from the
solid waste stream,
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SANITARY LANDFILL

An operation where solid waste is deposited in the ground

in a controlled manner. The waste is compacted when deliver-
ed and covered daily. APEX County can have three classes of
sanitary land fills, (See below.)

SANITARY LANDFILL--Class I

A site where disposal of toxic or hazardous industrial =
‘wasteé (solid waste type 1) is permitted due to the geology
and soil characteristics. Solid waste type 2 and 3 may

be deposited in this class site.

SANITARY LANDFILL--Class II

A site where only non-toxic or non-hazardous waste may be
deposited. These sites receive primarily mixed municipal
refuse (solid waste type 2). Solid waste type 3 may also
be deposited in this class site.

SANITARY LANDFILL--Class III

A site where only solid fill (solid waste type 3) may be
deposited.

SEWAGE TREATMENT LEVELS

Primary Treatment - A series of mechanical treatment pro-
cesses including screening and sedimentation, which removes
nost of the floations and suspended solids found in sewage,
but which have a limited effect on coiloidal and dissolved
material.

Secondary Treatment - A series of biochemical, chemical,
and/or mechanical processes which remove, oxidize or
stabilize nonsetteable, colloidal, and dissoived organic
matter following primary treatment,

Tertiary Treatment - Any sewage treatment process that has
the capability to remove over ninty-nine percent of the
pollutants in sewage if it follows secondary treatment.

SOIL PERMEABILITY

A measurement of the water porosity of soil; soil porosity
measured in gallons per day of water which will be absorbed
by one square foot of soil surface.
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SOIL SURVEY

An engineering/geological survey of an analysis area which
provides data on the water table level, soil typne, and soil
permedbility. These parameters are important criteria to
determine the suitability of an A.A. for Class I, II, or III
sanitary land fills.

SOIL TYPE

Three predominent soil types are found in APEX County--
. clay, sand or gravel., . )

SOLID WASTE

Any waste that can be handled as a solid rather than a
liquid,

SOLID WASTE DISPOSAL

The end point of solid waste handling; mhy include open
dumps, sanitary land fills, incinerators, composting, haul-
ing out of APEX County by contract, salvage and recycle, etc.

SOLID WASTE SOURCES

Household - Solid wastes from residences.

Commercial - Solid wastes derived from non-industrial
. 3
commercial operation.,

Industrial - Wastes produced as a result of manufacturing
or related industrial operation.

Municipal - Mixed Ilousehold and Commercial waste that may
contain some street cleaning . wastes and industrial solid
wastes. )

Agricultural - lastes derived from basic crop or animal

operation including waste vegetables, minerals and animal
manure.

|
Solid wastes are generated from various sources as --
|
(
|
|
|
|
\
\

SOLID WASTE TYPE

APEX County solid wastes are specified as one of three
following types--

S.W. Type 1 - Hazardous Wastes; includes sewage sludge,

pesticides, industrial chemicals, etc., (Only small

quantities of high toxic wastes and radioactive wastes

are generated in APEX County and these are not included
o in Type 1 wastes.)

15
%0 ‘
]
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S.W. Type 2 - llousehold/Comnmercial Refuse; includes trash,
rubbish, garbage and decomposable organic refuse from
commercial and household operaticns picked up by regular
route collection,

S.W. Type 3 - Solid Fill; includes bulky non-water soluable,
non-decomnposable inert solids from municipal and industrial
operations, demolition, etc. ILxamples are earth, rock,
gravel, concrete, asphalt paving fragments, clay, glass,

and rubber products,

Industrial wastes are distributed among the above three
.categories. depending-upon the characteristics. of-the -
particular waste,

SOURCE TYPES (AIR POLLUTION)

Point Source - A stationary source of pollution which has
the potential of emitting a substantial amount of pollut-
ant(s) such as a factory or power plant.

Line Source - A moving source of pollutants such as automo-
biles, buses, trains, and aircraft,

Areca Sources - The sum of numerous widespread small station-
ary pollution sources as the space heaters in buildings.

Indirect or Complex Source - Stationary facilities or
developments which indirectly generate substantial pollution
by means of activity associated with them (such as vehicle
traffic generated by shopping centers, sports complexes,
airports, etc.)

STANDARDS OF PERFORMANCE

Direct limitations of pollutant emissions from certain
types of high pollution sources (power plants, etc.) set
by EPA and/or the states.

STATE EQUALIZED VALUE

State cqualization is a process designed to even out
differences in assessment practices among political
jurisdictions. The state equalization factor applied

to each jurisdiction's assessed value may thus be
different. The state squalized value for a jurisdiction,
reached by applying the factor to local assessed value,
is the base on which millage is levied to generate
property tax revenues.,




STINKELMANN NUMBER

The Stinkelmann Number is a scale (developed in APEX County)
for measuring odor emissions, and for specifying maximum
allowable odcr emissions., Numbers range from 0-5, covering
least to worst odor levels, respectively, :

TAX RATE

See IIILLAGE

TRANSFER STATION

Site at which wasteés are transferred from small compactér
vehicles to larger long distance transport vehicles,

The non-food, non-putrescible fraction of solid waste,

COSTS

UNIT

UNIT

The costs to the Industrialist of operating his piant are
calculated, for each production component, except labor,
on the basis of the amount and cost of each component
required to produce one unit of the product. These unit
costs apply to fuel, administrative overhead, inventory,
and rav ‘aterials,

Fuel Cost applies to the fuel requires to produce each
Industrialist's product and will be different for each
fuel type.

General Administrative Costs include all overhead expend-
itures, other than salaries, involved in production.

Inventory Carrying Costs must be paid to store product
inventory from one cycle to the next. This cost excludes
taxes on inventory,

I

lMaterials Costs include all raw materials required to
produce the product, except fuel,

The unit costs for each of these components which are
applicable for a particular Industrialist for the next
year are included in that player's output,

SALES PRICE

This is the price, which an Industrialist sets each cycle,
at which he will sell a unit of his product. Each Indus-
trialist except the power plant has complete control over
price; although the number of units he actually sells




will be dependent on the relationship of his price to
supply-demand conditions in the general market, and to
the current average industry-wide price (reported for the
last three years in the Industrialist's output).

WATER QUALITY SAIPLES

A water quality sample is a water sample and analysis
providing data on seven water pollutant parameters.

The water quality manager may order water samples and
designate the location from which they are to be taken.

WATER TABLE LEVEL

The distance from the surface of the ground to the under-
lying ground water level.

ZONING CATEGORY

Zoning categories apply only to vacant land for APEX County.
Each of the six zoning categories may be developed into
one or more types of land use:

FROM ‘ 10
Zoning Category Developed Land use Type(s)
(1) R - Single-family (1) R-1 (low density, high cost)
residential (2) R-2 (med. density, med. cost)
(3) R-3 (high density, low cost)
(2) M - Multiple-family (4) M-1 (low density, high cost)
residential (5) 1M=2 (med. density, low cost)
(3) C - Commercial (6) CL (Commercial-Local) |
(7) CR (Commercial-Regional) |
(4) I - Industrial .(8) IL (Local industry) %
(9) I¥ (Exogenous industry) |
|
(5) 0 - Office (10) 0 (Exogenous office) |
(6) A - Agricultural (11) A (Active farming)
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Chapter 3

INDUSTRIALIST'S ROLE DESCRIPTIOH

The Industrialist in APEX County participates in his own
independent business sub-game. Along with the Developer, he
represents tie economic interests of a segment of the private
sector of APEX County. Seven industries are included in the
gamed component of IETRO-APEX: forty more are simulated in
the computer, and additional ones may enter from time to time.
The roles of the gamed Industrialists are quite similar but
each operates a distinct industry with unique characteristics.
These include a power company, a pulp mill, a cement plant, a
rendering plant, an _ iron foundry, a brewery and a food cannery.

The product of each of the gamed industries, except for
the power plant, is marketed predominantly outside of APEX
County. Thus, the success of cach industry in generating
revenue is tied to the regionai and national economy. llowever,
mauny of the factors influencing the cost patterns faced by the
Industrialists are linked to the policies of APEX County; for
example, those dealing with tax structure, capital plant iunfra-
structure, local labor market and pollution control. Most
firms seek to maximize profits; however, other mctivations and
concerns can and should-affect the decision processes of the
firms .of APEX County.

Each Industrialist serves as Plant lManager for his firm.
As Plant ifanager the Industrialist receives computer printout
at the start of each cycle recording the results of his earlier
decisions and providing the basis for the next round of decis-
ions.

One of the major decisions that the Industrialist must make
is the setting of his production level. Of course, this level
nust fall within the constraints of his existing plant capa-
city., When the production level is set, the employment level
is automatically determnined becausc there is a fixed ratio
between production level and numbcr of employces for each
industry. Also, when the production level is set, the various
operating costs associated with production are determined for
that cycle from fixed ratios. These include material costs,
labor costs, fuel costs, general administration costs, utility
costs and waste disposal costs.

Another major decision involves the setting of the sales
price for his product. The computer printout will show both
his sales prices and the average industry-wide prices for the
past three years. Using this history of the supply character-
istics of the industry as a guide, as well as some independent
demand estimates, the Industrialist can set his new sales price
and estimate the volume he will sell.

mJ
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The Industrialist also has the option to expand his physical
plant, including equipment, buildings and land. The size of
the existing plant at the beginning of each cycle will set a
maximum on production capacity during that cycle. Ho Indus-
trialist will be able to scll more than he can produce at
maximum capacity--plus what he carries over from the previous
cycle in inventory. (An cxception here is the Power Plant
because it has no inventory.) To produce more than this limit,
he may choose to expand his production capacity. This is
accomplished by adding to his production equipment, which may
also require increased building space and additional 1land.
Such additions becone useable or operational in the cycle
foliowing that in which the expenditures were nade; therefore,
there is a ome-cycie lag between expenditures and indcreaseéd’
capacity. The Industrialist should remember that depreciation
will decrease his production capacity each cycle unless balanced
by expenditures to counter the deterioration of existing equip-
ment.,

The Industrialist may find it necessary to borrow rmoney to
pay for his plant's expansion and production costs. There is
an cxternally imposed limit on the Iandustrialist's borrowing
power reflecting his credit rating and overall indebtedness.
There is an internally imposed limit as well--his ability to
necet payments including interest. The interest rate-will be
sct according to the Industrialist's credit rating and the
duration of the indebtedness period.

In weighing the success of his production and expansion
decisions, the Industrialist will have to resolve trade-offs
between the demands of maintaining short-run liquidity and
maximizing short-run profits and long-run business expansion |
goals. For example, the Industrialist may petition the Board |
of Directors of his company (the -Game Overall Director or role
advisor) to increase or decrease dividend payments, thus alter-
ing the retained earnings needed to expand his operations.

\

|
In addition, a variety of activities over which he has ‘

little or no control will affect his financial success. The i

national economy will determine his actual sales, given the

prices, and production level he sets. The economy also ‘

establishes wage and administrative salary rates, material

costs, inventory carrying charges, base interest on loans, and

Federal and State income taxes. Tie effects of the local

economy will be felt most directly through building costs, ‘

property taxes, pollution control regulations, utility costs |

and waste disposal costs.

While the Industrialist will have a large part of his
attention focused on normal industrial and business operations,
he will also have to deal with many compelling issues of
community-wide interest. Probably one of the most important
issues that will involve the Industrialist is environmental
pollution problems. In seeking to improve the quality of the
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environment, the Federal, State and County governments may be
concerned with the air pollution emissions, water pollution
effluents and solid waste disposal from the Industrialists own
production processes. They may be proposing standards of
environmental quality (maximun pollutant levels) and solid
waste disposal methods which they consider necessary for mainte-
nance of the public health and welfare. In order to achieve
and maintain these levels of eanvironmental quality they may
propose rules and regulations specifying the maximum amount

of air and water pollutants a source will be allowed to add to
the environment, A schedule of penalties, charges and fines
may be proposed for those sources exceeding these limits. When
an Industrialists pollution output is above the legal limits he
may be required to unstall air pollution control equipment,
water effluent trcatment systems or divert his water effluent
to the municipal sewage trecatnent plant. The installation of
industrial air pollution control equipment, water treatment
systems, and solid waste processing equipment will require that
the Industrialist bear the cost of initial investment and
annual operations. (In some cases costs can be reduced through
recovery of valuable waste products).

Dumping effluent water to one of the sewage treatment
plants will require paying an initial municipal sewage system
"hook up charge' plus a yearly charge for municipal treatment
of his effluent. The installation cf air pollution control
equiprient using water sprays or scrubbers may add to the Indus-
trialists water pollution load. Likewise, the installation of
water treatment systems or solid waste processing equipment nay
add to the Industrialists air pollution problems by creating
odors. An Industrialist may be forced to lower his production
and/or change the fuel he uses in order to comply with pollu-
tion or waste disposal regulations.

Cbviously, the Industrialist will be concerned about the
setting of legal standards of effluent quality and the methods
adopted for waste disposal by the County Politicians and he may
seek to influence their decisions, Ille may want to estimate for
himself, using information in this manual, whether or not he is
violating approved standards. Each Industrialist also has the
option of buying infermation in the form of consultant surveys
concerning both the emissions and effluents from his plant and
the pollution control and treatment systems available to him.
He must then consider the remedial options available to him and
try to evaluate the costs and benefits of the alternatives.
Finally, he may choose to argue, appeal, or take to court any
alleged violation of pollution regulations or waste disposal
methods.

In addition to the decision options mentioned above, the
Industrialist must make other important decisions each cycle.
Ile will be asked, as part of the elite of the community, to

v
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vote on public issues which arise in the newspaper and which
call for an Elite Opinion Poil. [He must also pay property
taxes or risk having his land confiscated, and he must make
payments on any outstanding lcans or risk a drop in credit
rating.

As a member of the ccmmunity's elite, the Industrialist
will be asked to vote on gecneral obligation bonds and special
millage requests during the game. ile may lend or give money
to other players. He may have to work with the Planrers and
Politicians to achieve a rezoning required for plant expansion
or relocation. Ile may make campaign contributions for or against

‘a Politician's re-glection, and for or against a bond issue.or.

special millage sought by a Politician. e may also run for
election himself and challenge one of the incumbent Politicians.

In summary, thc major activities of the Industrialist are
as follows:

-- Read tiie newspaper and vote in the EFlite Opinion Poll
-- Pay taxes or risk confiscation of property

-- Make payments on outstanding loans or risk losing
credit rating

-- Lstimate potential market

-- Make trend estimates of, and then set, desired sales
volurne, sales price, production level, and operating
costs

+ == Decide on equipment and plant expansion, land purchases
and rezoning if necessary

-- Take out loans to finance activities

-- Comnission a consultant survey of plant emissions and
effluents

-- Commission a consultant survey of emission control and
effluent treatment methods and costs

-~ Comply or resist LQA's pollution control requests

-- lake a request for variance or a legal appeal for reiief
-- Transfer cash to, or receive cash from, other players

-- ilake campaign contributions

-- Vote on bond issues or requests for special millage

-- Purchase land for expansion (but only with a Developer
serving as his troker).
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Chapter 4

ANNOTATED INDUSTRIALIST WORKSIHELT

The Industrialist worksheet has six main parts: (1) The Elite Opinion
P211, (2) Inccme and Operating Cost Estimate, (3) Profit and Income
Tax Estimate, (4 ~-~ital Expenditure Lstimate, (5) Cash In-Cash Out
(Cash Flow) Estim¢ ind Estimated New Loan Requirements, and (6)

News Releases to News ledia. .

The worksheet is primarily a bookkeeping convenience and guide to
assist you in determining the financial status of your company's
operations and reach ‘ .as>onable decisions about optimizing its opera-
tion. You do not r.cessurily have to follow the order of the work-
sheet; vou may mal dcocisions in any order that is logical to you.
llowever, you will be asked to fill out and turn in a worksheet each
cycle so that the effect of your decisions on your business and on
the community of APEX can be recorded by the computer.

Armong the decisions you will make, certain ones will be of special
importance to the basic operation of your business. These include:

Sales price per unit of your product.

Estimated sales in units expected.

Production level.

Fuel type used,

Desired inventory carryover.

Plant maintenance costs.

Loan payments.
" Property tax payments.

Desired tax depreciation allowance.

New ".oan requests.
11. Armount of dividends recommended to Board of Directors.
12. Public relations news releases representing your interests.

DWW UT A LN
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There are a multitude of other important considerations and decisions
you will probably wish to make, such as, capital expenditures for
plant expansion or pollution control equipment, and cash transfers and
campaign contributions to other players reflecting "deals'" you have
made with then. ’

For all of these decisions your worksheet will be the official record
of your actio.s and decisions as Plant Manager of your industry.
(Your role adviser or other designated agent will act as your Board
of Directors representing the capital investment of your industry's
stockholders.)
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ELITE OPINION POLL

Each year certain issues with accompanying alternative choices of
action will appear in the I{ETRO-APEX NEWS which require decisions

from all role players, acting as the "elite' or leadership of the
community. In some cases the decision of the elite is binding on

the Politicians and the poll can be considered the same as submitting
a referendun to the voters. 1llere the newspaper will read "DECIDED BY
OPINION POLL MAJORITY." 1In other cases, the decision of the elite is
nerely advisory, and the Politicians can decide whether or not to hezd
their mandate. Ilere, the newspaper will read "POLITICIAN'S ULTIMATE
DECISION BUT ELITE OPINION SOLICITED.'

The outcome of the vote will be recapitulated in the next cycle's
newspaper. For each issue outcome, the newspaper will also print the
reactions of five interest groups--Civil Rights Groups, Effective
Government Groups, Business Community, Labor Vote and Right-Wing
Conservatives.

Example: (this example is for illustration purposes only
and does not appear in the Cycle 0 newspaper.)

Pressure Group Response to Last Years Issue Decisions

Issue Alter. Civil Lffective Business Labor Right-Wing
No. Chosen Rights Gov't Community Vote Conserv.

42 1 0 3 4 0 -1

The response numbers range from -4 to +4 indicating general extent of
support or non-support. .

Players should vote on all issues in the Elite Opinion Poll, including
those in the Business Page, by choosing onc of the listed alternatives
Bach role will have one vote. In the cases where there is more than
one person in a role, they will have to come to an agreement.

The Elite Opinion Poll is especially important to Politicians because
their actions relative to the poll may affect their chances for re-
election.

Instructions: Indicate your role and your industry number
and the cycle number at the top of the page. Put the issue
number in the left hand column (this should not be confused
with a project number), and the number of the alternative
chosen in the adjacent column,
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Cxample:
I I I
I Issue No. I Alternative I
I I I
I I 1
I 42 I 2 I
I 1 I
1 I
I 1 3 I
I L I

INCOME AND OPERATING COST LSTIMATES

I.

ESTIMATED INCOME

The income of your industry for next cycle can be estimated
from the sum of Interest on Cash Available, Product Sales, Cash
Transfers (to you from other players), Income from Land Sales
and Return on Investments in Lxofirms.

A. Interest on Cash Available

The cash available for the upcoming cycle is found in the "CASII
IN-CASIl OUT STATEMENT" of the printout under Section VI. The
interest rate on this cash carryover is set permanently at 5%.

Instructions: MMultiply the cash available by the interest
rate of 5% to calculate the total interest on cash available.

Exanple:

A, Interest on Cash Available

1. Cash Available for Hext Cycle $ 250,000
2. Interest Rate (5%) X .05
3. Total Interest on Cash Available $ 12,500

B. Product Sales

Decisions in connection with product sales are all interrelated;
however, a good place to begin is with the establishment of a
unit sales price. (The Power Plant is an exception here because
it 1s a publicly regulated utility; it submits all proposals for
rate changes to the Public Utilities Commission for their
approval.) To help in setting a sales price there is a com-
parison of the firm's unit price with the average industry

)
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wide price for the past threc years in the printout under
""SALES INFORFATION', and a graph of past cycles in Chapter 6
of the manual. There are also newspaper headlines referring
to the state of the national economy which may be indicative
of demand potential. Once the sales price is set, an estimate
can be made of the number of units to be sold in the coming
yYear. Three factors determine your actual sales: (1) the
state of the national economy, (2) the state of the local
economy, and (3) the difference between the price set and the
average for the industry. A multiplication of the units saies
price times estimated number of units to be sold results in
the estimated revenue from product sales.

The next step concerns the sctting of an inventory carryover.
There is a cost associated with each unit of inventory carry-
over which covers expenses such as warchouse rental and moving
fees. This can be found under "COST FACTORS" in the printout
in Section E. In some cases, employee wages and material and
fuel costs are rising so rapidly that it is wise to build up

a large inventory despite the carrying costs, Each Industrial-
ist must determine his own optimum inventory carryover. The
desired inventory carryover added to the estimated unit sales
yields the total units needed for the coming year. If there
is an inventory carryover from the previous year, this is
subtracted from the total units needed to give the estimated
number of new units that must be produced in the coming year.
The inventory carryover from the previous year can be found
under "PRODUCTION INFORMATION'" in the printout. It is the
nunber of units produced that year plus inventory carryover
from a year prior to that, minus actual sales; i.e., units
produced + inventory carryover minus actual sales = inventory
carryover to next cycle. )

It should be noted that no Industrialist can sell more of his
product than he can produce in a given year, plus whatever he
carries over from the previous year in inventory. (Note: the
Power Plant is an exception, since it can purchase power from
outside sources if the demand is greater than its capacity).
Lach industry is limited in the total amount it can produce in
a year by the plant capacity in existence at the beginning of
the year. Thus, plant size determines the maximum production
capacity for the year, which may be found under "PRODUCTION
INFORMATION" in the printout.

Maximum production can, at times, be influences by other
factors. For instance, the Cannery can only produce (process
and can) those farm products which it can buy from the farmers.
If fruit and vegetable yield for a particular year decreases
due to bad weather or crop damage from high levels of pollution,
the cannery may find that it's ability to produce is reduced
for that year. Labor strikes may .also reduce an industry's
maximum production.
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,The maximum production capacity can be iacreased by purchasing
additional production equiprient, which requires additional
building, which in turn requires additional land. (See
"Background Information for Industrialist Role'" - Chapter 6

of this manual).

Bach Industrialist should check his estimated production level
for the coming year to see that it does not exceed the maximun
production capacity for the year. By comparing the preduction
capacity to the percent of capacity presently in use, the Indus-
trialist can decide whether or not expansion is desirable. If
the decision is made to expand, the section of the Industrialist
Worksheet labeled "Capital IExpenditure Lstimation'" must Dbe
completed to initiate the appropriate expansion purchases.
However, there will not be an increase in production capacity
until the following year, beccause of the time lag associated
with the construction of additional plant facilities.

Instructions: Istablish a unit siles price and estimate sales
(the number of units to be sold). Multiply to get estimated
total income from sales. Add tle desired inventory carryover:
to estimated unit sales to determine the total units needed.
Subtract inventory on hand from last year to get the estimated
production level. Check to see that this does not exceed maxi-
mun production capacity.

Example: ¢
B. Product Sales .

1. Sale Price ($ per unit) & 3.20

2. Estimated Sales (units) x 3,200,000

3. Total Income from Sales ($ : $10,240,000

4, Estimated Sales (units) 3,200,000

5. Desired Inventory i

Carryover (units) + 100,000

6. Total Units Needed 3,300,000

7. Inventory Carryover - 200,000

8. DIstimated Production

Level {(units) 3,100,000
9. Maxirnum Production

Capacity (units) - 3,500,000
10. Desired Increase in Max.

Production Capacity 0

If the calculation determines that an increase in maximum
production capacity is desired, go to the '"Capital Expenditures
Estimation" sectica of the worlksheet and enter the amount of
increasc desired. This section will help you to calculate the
cost of such expansion. (This additional capacity will not

be available until the following year.)
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C. Cash Transfers (from other players)

The receipt of cash via a cash transfer should be recorded here.
(The player transferring the cash should also record it under
cash transfers to other players). The reasons for cash. trans-
fers between players are many and varied. They can represent
fees for services rendered, indirect campaign contributions,
loan agreements between players, and so forth. The results of
cash transfer activities will be recorded under "MISCELLANEQUS
NOTES" and under "INCOME CALCULATED DURING CYCLE" Section I-C)
in the printout.

Instructions:

Indicate the player's role in the first column, the total
amount of the cash transfer in the second, and the reason for
the transfer in the third. Then total all estimated cash
transfers.

Example:
C. Cash Transfers (from other players)
From Player I Transfer Amount I Reason

Dev. 2 i 95,000 J Loan
Dev. 5 I v 200 I Consulting Services

Total Cash Transfers (from other players) $_ 5,200

The total cash transfer from other players may be entered in
Section Iv-B,1 of the workshcet where it will be used later

to calculate cash requirements and loans required to pay the
industry's bills which are due at the beginning of the next

cycle (i.e., property taxes, interest payments, etc.)

D. Land Sales (to market or other players)

One source of income for the Industrialist is through the
sale of land. The Industrialist's present land holdings are
listed under "CURRENT PROPERTY HOLDINGS AFTER CYCLE ' of
the printout. It is possible rfor an Industrialist To buy
and sell land to the market or to other game players. Land
dealings can be handled through any of the Developers in

the pane. The fee for the scrvice provided by the Developer
1s negotiable and can be paid through cash transfers.

If a Plant Manager wishes to sell 1.0 acres of vacant residentirc
land which he ownes, the following entry must be made in his
worksheet,
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Instructions: In column 1 indicate the analysis area in which
the land 1s located; in column 2, whether it is vacant or
-developed; and column 3, the zoning category of the land.

This information can be found on the printout under "CURRENT
PROPERTY HOLDINGSf"

Column 4 names the player to whom you are selling the land.
Coluimns § and 6 contain the number of units or acres to be
sold; column 7, the agreed price per unit or per acre; and
column 8, the product of the number 6f units or acres and

the price per unit or acre. The sum of column 8 is the total
expected income from land sales.

LExample:
D. Land Sales (to narket and other players)

AA I Vac/ IZonel Buyer INo. of (or) No. of IPrice/Acrel Total
I Dev. ICat.I I Units I Acres IPrice/UnitlI Price

[~ 4

2t vac. ! ResI Dev,7 T L 1 I 56,000 133,000

Total Income from Land Sales $__8,000
(The price per acre or per unit is dependent on current
market prices or a negotiated price with other players.)

Note: This Industry ownes 27.5 acres of L[xogenous Industrial
land in AA 23 (See Annotated Printout, Chapter 8 '"CURRENT )
PROPERTY HOLDINGS AFTER CYCLE _"). On the printout page
titled "PRODUCTION INFORMATION™ he will mote that his
""INVEGNTORY OF PIIYSICAL FACILITIES" indicates that the 27.5
acres is the property occupied by his plant. lle will not want
to see this property unless he decides to demolish nis ’
production facilities.

E. [Lstimated Return from Exofirm Investments

Another way in which the Industrialist may profit is through
investing in Exofirms. A more complete explanation of the
investment process is cdescribed later under "Estimated
Operating Costs", Section II-T. Once investments are made,
you will want to estimate your return. Actual investment
returns for each cycle can be found on the printout under
"MISCELLANEOUS }OTES" and "INCOME CALCULATED DURING CYCLE"
{Section I-E).

Instructions: You will want to anticipate a return ranging
trom 5 to 15% over the actual investment. Indicate the Exofirm
Number (as stated in the Business section of the newspaper)

in the first colurnn. In the second column indicate the amount
invested, and in the fifth column your estimated return

(amount invested plus anticipated return). Total column 5

to get your Total Lstimated Returns on Exofirm Investments.

61
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Example:

E. Estimated Return from Exofirm Investments

Exofirm I Amount I A.A. I  Exofirm I Estimated
No. I Invest I No, I Hame I Return
8 1 25,000 T 5 T Zippy Foods I  $26,250

Total Estimated Return on Exofirm Investments § 26,250

TOTAL ESTIMATED INCOME

Add all of the income for items I-\ through I-E to get your
Total Estimated Income. $10,291,950

ESTIMATED OPERATING COSTS

There are many factors that contribute to operating costs:
Labor Costs, IMaterial Costs, Fuel Costs, General Administra-
tion Costs, Inventory Carrying Costs, Pollution Controls
Operation, Plant Maintenance, Consultants for Air Pollution
Emission and Water Effluent Data, Consultans for Air and Water
Pollution Control Systems Data, Loan Payments, Property Taxes,
Cash Transfers (to other players), Campaign Contributions,
Zoning Application Fees, Derolition Costs, Cost of Purchasing
Water, Cost of Municipal Sewage Treatment, Cost of Removing
Solid Wastes and Exofirm Investment Costs. Each of these is
described below,

A. Labor Costs

For each industry there is 'a fixed ratio between the produc-
tion level and the number of employees. This ratio can be
found in this manual under "Background Information for the
Industrialist Role", Chapt r 6, The Industrialist does not
have an independent decision on the number of people he will
employ. When the production level is set, the employment
level is also determined. Normally, the Industrialist does
not have an independent decision concerning employee wages
either. The average annual wage for each industry is indi-
cated in the printout urder '"COST FACTORS", part A. This will
change each year. If a Labor Union Representative approaches
the Industrialist, he may be required to reach a negotiated
‘wage ‘rate different than the averags annual wage listed under
""COST FACTORS." 1If no agreement is reached, it is possible
that Labor may call a strike and thereby reduce the Indus-
trialists production output.

&5’)
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Production Level'" (worksheet Section I-B,8) to estimate the
nunber of employees. (Always round up where there is a
fraction.) HMultiply the number of employees by the average
annual wage (from printout '"COST FACTORS") for that year.
The result is the total labor cost,

Example:

A. Labor. Costs
1, Estimated Production Level 3,100,000
2. Employment/Production Ratio % .0001
3. Number of Employees 310
4. Average Annual Vage x 9 §,000

5. Total Labor Costs ' ~ $2,480,000

B. lMaterial Costs

L]

There are material costs associated with each unit of produc-
tion for every -industry except the Power Plant. The unit
material costs for each cycle can be found in the printout
under '"'COST FACTORS', Part B,

Instructions: Multiply estimated production level by unit
material costs to get total material costs.

Example:

BR. Material Costs

1. Estimated Production Level 3,100,000
2. HMaterial Costs/Product Unit X .55

3. Total Material Costs $1,705,000

G. Fuel Costs

With the exception of the Iron Foundry, each industry has
several fuel options. These are enumerated under Part C of
"COST FACTORS" in the printout., The fuel type presently in
use can be found under Part N; however, there are several
.reasons why you, as an Industrlallst may want to change this.
“You may find that a fuel change will "reduce production costs,
pollutlon em1551ons, etc., The different fuel costs per

4-9

Instructions: Take the employment/production ratio (from

Chapter 6) for your industry and multiply it by the "Estimated

unit of production are given in the printout under "COST 1
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‘FACTORS", Part C. The costs associated with equipment

conversion from one fuel type to ancther are included in these

unit fuel costs, amortized over ten years. The percent of
sulfur and the ash content for each fuel type is given din
"Background Information for Industrialist Role", Chapter 6.

Instructions: Indicate the fuel type you -have selected.

Then take the associated unit fuel cost and multiply it by the

estimated production level to gét the total fuel cost.
Example:

C. Fﬁel Costs

1. Fuel Type Selected Low Grade Coal
2. Estimated Production Level R N
3. Fuel Cost/Product Unit - X3 0.14

4, Total Fuel Costs $ 434,000

BD. General Administration Costs

The General Administration Costs per product unit can be
found in the printout under "COST FACTORS", Part D. Along
with average wage, material and fuel costs, the general
administration costs will change annually and should be
checked each cycle.

Instructions: Hultiply estimated production level by general
administracion costs per product unit to get the total admin-
istration costs,

Example:

D. General Administration Costs

1., Estimated Production

Level 3,100,000
2. General Administration
Cost/Product Unit X 0.70

3. Total Administration Costs $2,170,000
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E. Inventory Carrying Costs

Any product unsold during the year will be carried over into
the next year as inventory. (See the discussion of inventory
under "Product Sales'", Section I-B of this chapter of the
manual.) There is a charge per unit of inventory carryover
listed in Part E under "COST FACTORS' in the printout.

Instructions: Indicate the desired inventory carryover (from
Section I-B, Item 5 of the worksheet) and multiply it by the
unit "Inventory Carrying Cost per Product Unit" to get the
Total Inventory Carrying Costs.

Example:

E. Inventory Carrying Costs

1. Desired Inventory

Carryover 100,000
2. Inventory Carrying
Costs/Product Unit x § 0.20
3. Total Inventory Carrying Cost $ 20,000

F. Air Pollution Controls Opecrations Costs

There are annual operating expenses associated with each air
pollution control system in operation in a given year, includin
those to be installed during the year. Information on new
controls may be obtained from a consultant survey (Section
I1,I,1 of the worksheet). If this survey is purchased, there
will be information required in the printout labeled "POLLU-
TION CONTROL DATA" reporting the annual operating cost for

each control system. Information on previously purchased
controls can be found in the printout under "INVENTORY OF
PHYSICAL FACILITIES."

There are three possible operating states for control systems:
the first is the absence of a coutrol system, indicated by no
control system information in the printout. The second is a
control system installed and operating, indicated by a positive
control number (i.e., Control System 23); the third is a
control system installed, but not operating, indicated by a
negative control number (i.e., Control Systen ~-23). The

player must decide whether or not to operate his equipment each
cycle.

cn
R




4-12

Instructions: In column 1 indicate the number of the productios
sub-process for which a control device exists or will be pur-
chased this cycle. (A description of these sub-processes can
be found in this manual under '"Background Information for
Industrialist Role'", Chapter 6.

In column 2 specify the control number; in column- 3 the control
name, and in ceolumn 4 the estimated production level next cycle
Use column 5 for the per unit production operating cost of the
- control. Column 4 multiplied times column 5 gives the annual
operating cost for each control., Then suia the annual operating
costs for all controls.

Control system information for columns 2, 3 and 5 can be

purchased in a consultant survey as described in Section II-1,l
of this chapter.

Example:

Production I I GBstimated I Per Unit I Annual
Sub=Process I Control I Production I Operating I Operating
iHo. I No. I Name I Level/UnitsI Cost I Cost

I I 1 I I
4 I 23 1IBaghousel 3,100,000 I 0.0039 I $12,090
Total Air Pollution Controls Operating Costs . $12,090

G. Plant rlaintenance

Each year, plant and equipment "wear and tear" causes a
decrease in the production capacity of the plant unless
balanced by plant maintenance expenditures. Without these
expenditures, production capacity will decline at a rate

of 8% per year, To maintain the present capacity, the plant
maintenance rate is 8% of the value of your buildings and
equipment. This value can be found under '"COST FACTORS",
item J of your printout. If plant maintenance expenditures
are not nade, production capacity w111 permanently decrease
next year.

Example:

G. Plant iaintenance Cost 5 600,000

('&
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[I. Consultants Cost - Air Pollut:on Emission Data

[

For a fee of $5000 you can hire an engineering consultant to
perform stack sampling and analysis tests on all of the com-
bustion and production processes of your industry. The
consultant will provide information on the air pollution
emissions, measured in 1lbs/hr, for five pollutants--parti-
culates, sulfur dioxide; carbon monoxide, nitrogen oxides,
and hydrocarbons. You will also be given the smokc emissions
in Ringelmann numbers and the odor in Stinkelmann units.

This information may differ from the emission estimates made
by the air pollution control authorities.

If a consultant survey is not ordered, it is possible to
estimate emissions using the emission factors discussed in
Chapter 6 of this manual. However, these estimates of
emissions are only rough ‘‘igures which have limited value in
court. VWhen a consultant for pollution emission data is
purchased, the information can be used in court. Such infor-
mation when purchased appears in the printout.

Note: See Annotated Printout, Chapter 8, "EMISSION DATA
FROM SURVEY PURCHASED IN CYCLE 1."

Instructions: If the consultant data on air pollution
emissions for the processes of your industry is desired,
enter the $5000 consultant fee in your worksheet.

Example:

II. Consultant Cost-Air Pollution Emission Data $ 5,000

I. Consultant Costs - Pollution Control Systems

1. Air Pollution Control Systems Data

For a fee of $5000, a consultant will provide you with
information about the various air pollution control
systems available for your industry. The air pollution
control authorities may provide some general data on
controls and the costs associated with them, but to get
the specific data on controls for a particular plant,
one must obtain a consultant survey. In some cases
there are no controls available for a particular produc-
tion sub-process, and in other cases there are several
to choose from, Controls will vary in initial invest-
ments cost, annual operating costs, and control effi-
ciency.

i
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Note: Tor an example of the type of information provided
by the consultant for contro? systems data, see Annotated
Printout, Chapter 8, "AIR POLLUTION CONTROL SYSTEN DATA
PURCHASED BY (INDUSTRIALIST) FOR $5000,

Each figure under the section labeled "CONTROL EFFICIENCY",
refers to the percent that a particular control will
reduce a particular pollutant for a single production
sub-process. If, after studying -the control systems data,
a decision is made to install some control equipment,
entries must be made in the "Capital Expenditure
Estimation'" section of the worksheet.

Instructions: If you wish the consultant study and data

on air pollution control systems for all of the processes
in your plant, enter $5000 in your worksheet.

Lxample:

I.1. Air Pollution Control System Data $ 5,000

2. Yater Pollution Control Equipment Data

For a fee of (5,000, a consultant will provide you with
information on the water pollution control treatment
systems applicable to your plant. This information
includes the control number, system name, capital cost,
yearly operating cost and pollution control efficiency
for -6 types of water pollutants.

Instructions: If you want thc water pollution control
equipment consultant study and data for your plant, enter
$5000 in your worksheet.

Lxample:

I.2. Water Pollution Control Equipment Data § 5,000

Then total the control equipment consultant study costs
(1 and 2 above).

Total Control System/Equipmcnt Data Costs $ 10,000

Loan Paynents

Payments due each year on any outstanding loans are listed on
the printout under "OUTSTANDING DEBIT3*, Part B. Each minimun
payment due includes both principal and interest. The printout
shows the number of years left to pay off the loan, the interest
rate, and the balance due. To pay off a loan early, payment

of the balance due plus one year of interest is required. For

[y
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example, a loan with a balance due of $300,000 and an interest
rate of 6.0 percent with two years left to run needs a pay-
ment of $318,000 to erase the indebtedness. If, on the other
hand, the minimum loan payment is not met in a cycle, there
will be an underpayment penalty which will increase in seve ity
for each payment not met. A repeated failure to meet loan
payments will affect the Industrialist’s credit rating, and
hence the interest rates applied for future loans will be
higher. (See Glossary for "Interest Rates'").,

iote: See Annotated Printout,.Chapter 8, "OUTSTANDING DLBITS."
Instructions: In column 1 of the worksheet, enter the number
of the loan assigned by the computer (found on your printout).

In column 2 enter the amount of the loan payment, and then
total all loan payments.

Example:

J. Loan Payments

Loan Number I Payment Amount
3 I 2202,020

Total Loan Payments $ 202,020

K. DProperty Taxes

Each Industrialist nust pay taxes to the jurisdiction in which
bis plant is located as weil as to the County. If land is
Ivichased in other jurisdictions, property ¢axes must be paid
there too. Failure to pay taxes results in a penalty of 6%.
There is also the risk that property may be confiscated by
the jurisdiction in which taxes are owed. The taxes due each
cycle to the various jurisdictions are recorded on the print-
out under "OUTSTANDING DEBITS", Part A. The tax rate is

set by the Politicians,

Note: See Annotated Printout, Chapter 8, "OQUTSTANDING DEBITS."

instructions: In column 1, enter the jurisdiction to which
taxes are to be paid, and in column 2, the amount to be paid.

i
|
The sum of these payments is the total payment for property
taxes.,

69
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Example:

K. Property Taxes

Jurisdiction I Payment Amouiit
Township 1 1 914,025
Total Property Tax Costs $ 14,025

Note: The Annotated Printout, Chapter 8, shows that this
payment was insufficient to cover taxes due in Township
1, therefore, a delinquent payment plus 6% interest is
due next cycle. The other taxes due in Chapter 8 are

for newly purchased property.

L. Cash Transfers (to other players)

Cash transfers are used for many different purposes. One
common use is tc pay a Developer a commission for buying

or selling land for you. Another common use is for making
loans between players. A third use is to pay for space in the
METRO-APEX NEWS or for broadcasting time which can be used to
advertise products, make campaign speeches, or publicize
activities. A record of all cash transfers to other players
appears under "MISCELLANEOUS NOTES" and the total under
""OPERATING COSTS", Section II-L in the printout.

Instructions: Enter the name of the recipient of the cash
transfer in the first column, the amount of the cash transfer
in the second column, and the reason in the third. The
reason for the transfer is not a required entry.

Example:

L. Cash Transfers (tc other players)

To Player I Reason I Transfer Amount .
Dev. 6 I Consulting Serv. I $600

News Hedia T 2 Tines in paper I ~ 5200

Total Cash Transfers to Other Players $§ 800

I, Campaign Contributions

Campaign contributions can be made for or against incumbent
Politicians. As an Industrialist, it is possible to run for
election yourself by challenging one of the Politi:ians.

To run for election, one must simply declare an intent to run
and enter your name on the ballot at the time designated by the
Game Overall Director.

A campaign contribution against the incumbent is a contribu-

tion for the opponent., In additien to contributions for
Politicians, it is possible to make contributions for or

T
{
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against bond issues or special millages. The bond or millage
numbers must correspond to numbers on the bond and special
millage requests submitted by the Politicians. Campaign
contributions given by a firm or corporation may bHe 1ileggl--
check with the Game Overall Director Ffor the proper- current
law. If legal, but a dollar limit is imposed, more than one
contribution may be made by contributing separately to the
Politician (or opponent) and to other parties and organizations
supporting that person's candidacy. If an illegal contribution
is given and another player (such as the News Media) discovers
it, the Plant Manager or Industry may find itself charged with
violation of election laws and be subject to legal prosecution.

Instructions: In column 1 cnter the target of the contribution
(the Politician or the bord or special millage number). In
column 2 or 3 indicate with an "x" whether it is for or

against the Politician, bond or special millage. In column

4 enter the contribution amount. Then total all contributions,

Example:

tl. Campaign Contributions

Pol/Bond/kill No, I For I Against I Contribution Amount
Co., Pol-Twn., 1 I x 1 -1 55,000

Bond No. 105 I I~ x 1 92,000

Total Campaign Contributions : $ 7,000

N. Zoning Application Fees and Demolition Charges

There is a fee of $100 charged for each rezoning request, All
land that is used for plant expansion must be zoned vacant indus-
trial before it is developed. Assistance rnay be secured from
the Developers in land transactions and zoning., When your
developed property is rezoned, a demolition charge of 5% of

the 1and value is charged, and the property becomes vacant.
Zoning application forms can be obtained from the Planners

and they will assist you in filling them out. The Planners

will schedule an open hearing on zoning with the Politicians,
who will make the final determination.

It should be noted that all rezoning requests should have the
Planner's recommendation and must have the signatures of the
majority of the appropriate Politicians (the majority of the
City Politicians if the land is within City limits, or the
majority of the County Politicians for all other land). Rezonin:
requests can be submitted by the Industrialist only for land
that he owns. Any rezoning actions will be recorded under
"MISCELLANEOUS NOTES" in the printout. The "CURRENT PROPERTY
HOLDINGS'" also reflect all zoning changes.

74
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Instructions: In column 1 record the analysis area of the

land you would 1like to have rezoned and in column 2 indicate
whether this land is presently vacant or developed., Then in
column 3 indicate the present zoning category, or the developed
land use type, whichever is appropriate. Column 4 should
contain the desired new zoning category. (Note that when
property is rezoned, it automatically becomes vacant.,) Column

residential. 1If it is developed non-residential or vacant
indicate the number of acres in column 6. A fee of $100 goes
in column 7., (Note: This form is not a rezoning request., It
is merely a record of the costs of zoning requests that you
have submitted through ti~ Planners.)

Example:
N. Zoning Application Fees and Demolition Costs

AA. I Vac/ I From I To I No. of (or) No. of I Fee

I Dev, 1 I I Units 1 Acres 1
5 T vac I Res, I Ind, I , T 1 I 3100

10 I dev T C-R T Res I 1 I T TI00
Total Zoning Applicatioﬁ Feés 5 200
Demolition Costs
1. Value of Developgd Land Being Rezoned $ 171,000
2. TDate of Demolition Fees X .05
Total Demolition Costs $ 8,550

Total Zoning and Demolition Costs $ 8,750

O. Water Pollution Effluent Data - Consultant Cost

For a fee of $5,000 you can hire an engineer to measure and
provide you with data on the volume of your plant's water
effluent and its pollutant content. The consultant's data
will appear in next cycle's printout., Information will be
provided .on six pollutant types; these are temperature,
disolved oxygen, biological oxygen demand, nutrients, total
disolved solids and coliform,

Instructions: If you want to order the water pollution effluent
consultant study on your industry, enter the $5,000 cost for
the study in your worksheet. )

LExample:

0. Water Pollution Effluent Data - Consultant Cost § 5,000
3y
!A:

5 should show the number of units of the land if it is developec ——
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P. Water Pollution Control Equipment Operation Costs

There are annual operating cxpenses associated with each type
of water pollution control cquipment in operation in your
industry in a given year. DNata for the control numbers,
names, operating costs and cquipment control efficiency can
be determined by the consultant study described in the
worksheet, Section II, Part I,2 above. The operdation of
this equipment and the calculation of annual operating costs
are the 'same as previously described for air pollution control
equipment operations in Part F above. The only exception is
that since the water pollution control equipnment is applied
to all of the water effluent existing in the industry, it

‘will operate for all applicable production sub-processes and

the specific sub-process need not be specified in the work-
sheet. (Compare Part II-F for Air Pollution Control Operation
and II-P for Water Pollution Control Equipment Operation in the
worksheet.)

Q. Cost of Purchasing Water

All industries use water in their operations. The quantity and
quality of water needed varies from industry to industry. Somc
industries purchase pure water from the municipal water supply
while others pump their water directly from an adjacent river.
The water requirements in gallons per product unit and the
source from waich the industry draws its water is described in
Chapter 6 of this manual. The current cost per gallon for
water purchased from the municival supply can be found under
Item O of the "COST FACTORS" in the printout.

Instructions: To estimate the cost of water for the coming
year check Chapter 6 of this manual to see if your industry
uses river or municipal water. If water is purchased from the
municipal supply, calculate the cost as follows,

Example:

Q. Cost of Purchasing Water

1. I&stimated Production Level

(units) 3,100,000
2, Weter Volume per Unit
Production X .015
3. Estimated Water Use
(1000 gals.) 46,500
4, Water Cost per 1000
Gals. X 0.32
5. Total Cost of Purchasing Water $ 14,880
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R. Cost of Municipal Scwage Treatment

liost of the process and utility water taken in by the

industry during the year picks up contaminants during use

and is disposed of by dumping it down the sewer or back into

the river. In some industries additional contaminated water

is generated by the industrial processes and is also dumped.

The sum of these two quantities of used water represents the
water effluent from the plant., If this effluent water is sewerec
into the municipal system and sent to the sewage treatment
plant, the industry is charged a yearly fees based on the
quantity of effluent discharged.

The water effluent per unit of production is in Chapter 6,
"Background Information for Industrialist Role", of this manual.
The current charge for sewage treatment per gallon of effluent
is found in the printout under "COST FACTORS", Part R.

Calculate the cost of sewage treatment for your industry in
the worksheet.

Example: (This calculation is an example only; the Annotated
Printout in Chapter 8 does not show this industry connected
to the sewage treatment plant.)

R. Cost of Municipal Sewage Treatment

1. Estimated Production Level

(units) 3,100,000
2. Effluent Volume per Unit

Production X 0.005
3. BEstimated Effluent

Volume (1000 gals.) 15,500
4, Sewage Treatment Cost per

1000 Gals. x $ 0.32

Fy
o+
w0
()]
S

5. Total Cost of Sewage Treatment

S. Cost of Removing Solid Wastes

The expense of hauling away and disposing of solid wastes
generated by an industry is part of its yearly operating costs.
The solid wastes generated by the industry last cycle are
shown in the printout under '"COST FACTORS.'

Examnle:
Solid laste Generated
1. Industrial Processes 0 tons

2. Recovery from Air Pollution Control 341 tons
3. Recovery from Water Pollution Control 0 tons




The Industrial Plant ilanager may want ‘to estinate his solid
waste renoval costs for the current cycle. The amount of solid
wastes that will be generated from Industrial Processes (Itenm

1 in the above example) can be estimated by multiplying the
solid waste from last cycle by the ratio of this years estimated
production level to last years.

Estimated Industrial Solid Waste This Cycle =

Industrial Solid Waste Last Cycle x Production Level This Cycle
Production Level Last Cycle

If air pollution control systems or water pollution control
systems are installed, additional sol:d wastes may be generated.
For instance, a baghouse for narticulate (dust) control or a
settling lagoon for total disolved solids removal (sludge)

may increase the total solid waste generated by the industry.
For the method of estimating the additional solid waste gener-
ated, see Chapter 6 of this manual.

The cost of solid waste removal can be estimated in the work-
sheet from the estimated snlid waste generated and the solid
- o-

waste removal fee in § per ton listed in the printout under
""COST FACTORS", Itenm (.

Example:
S. Cost of Removing Solid Waste

1, Solid Waste Generated-
Industrial Process (tons) 0
2. Solid Waste Recovery-Air
Pollution Controls (tons) + 341
3. Solid Waste Recovery- '
Water Poll, Controls (tons) + 0

4, Total Solid Waste
Generated (tons) 341
5. Solid llaste Removal Cost
Per Ton X 8 4.50
6. Total Cost of Removing Solid Waste S 1,535

o~
an
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T. Investment in Ixofirms

Investment in Exofirms is normally more a function and
interest of the Developers than any other role, Illowever, an
Industrialist looking for additicnal income or working with

a Developer or Politician to increase growth in a certain areca
of APEX, may invest in these firms.

An Exofirm is any firm or exogenous industry which depends

upon markets outside the local area for its growth and vitality.
Each cycle the Business Page of the METRO-APEX NEWS lists '"NCW
FIRMS PLANNING TO COME TO APEX." Many of these new firms will
list investment opportunities for a Developer or Industrialist.
An investment may be made only in those firms which specifi-
cally note an investment opportunity, and the investment may
not exceed the amount specified.

The newspaper will list data regarding the firm and conditions
which must be met before the firm can locate in APEX County.
The name and number of the Lxofirm are listed along with up to
3 preferred locations. A firm does not necessarily have to
locate in any one of these 3 areas. With Politician and
Planner approval, a fifm may be located in any of the 29
analysis areas. A Developer or Industrialist may initiate

the location change, however.

In order for a firm to enter APEX, the Politicians must meet
the conditions outlired in the paper, i.e., streets, sewers,
and/or rezoning in the analysis area in which the firm will

locate. A Developer or Industrialist must also invest where
there are investment opportunities, if the firm is to enter,

You need not be concerned about owning or purchasing the neces-

sary acres of land for a firm to locate. Assume the Ffirm has
purchased options on this land prior to the public announce-
ment.

Exofirm investments are recorded under "MISCELLANEOUS NOTES"
and under "OPLERATING COSTS" (Section II-T) on your printout.

Instructions: 1In the first column, list the Exofirm number as

given in the NETRO-APEX NEWS. In the second column indicate
the preferred location, in the third column the Exofirm nanme,
and in the fourth column the amount invested. Finally, total
all Exofirm investments. :

F i
f

.
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Examnle:

T. Investment in Lxofirms

Exofirm I Preferred I Exofirm Name I Aniount

No-, I Location I I Invested .
] T 5 I Zippy Foods 1 25,000
Total Investment in Exofirms $ 25,000

TOTAL ESTIMATED OPERATING COSTS

Total Estimated Operating Costs may now be calculated by
adding the totals of Section II, "Estimated Operating
Costs," Items A through T. $7,715,100

ROFIT AWD INCOME TAX LSTIMATES

Gross profit is the difference between the estimated total
income (calculated in the worksheet, Section I) and the
estimated total operating costs (calculated in the worksheet
in Section II).

Net profit is the remaining profit after Federal and State
income taxes. Before calcuiating income taxes the Industrial-
ist has the option of claiming a tax depreciation allowance

on the accumulated depreciation of his buildings and equip-
nent. See Glossary for definition of Tax Depreciation.) The
tax depreciation allowance rate is set at 5% of the value of
buildings and equipment; however, the Industrialist may choose
to carry over this allowance and claim the accumulated total
during some later cycle. The maximum allowable clain for

tax depreciation is nrinted under '"COST FACTORS", Part I,

in the printout.

The tax depreciation a2llowance claimed during any single year
is subtracted from gross profit to give the total taxable
income. At this point Federal and State income.taxes are
determined at a rate of 55% of the total taxable income. Sub-
tracting these taxes from the total taxable income yields an
estimate of the net profit for the cycle. )

The Plant lManager will want to assure that his operation of
the industry produces a reasonable profit. First, he must
assure that there is sufficient profit to pay dividends to
the stockholders. If year after year the stockholders do- not
get a return on their investment at least as good as they
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could earn by putting their money in otlher investments (such

as a bank, savings and loan institution or other industry),

the firm will not be able to get additional money from investors
when needed for large capital expenditures such as plant
expansion and purchase of nev production equipment, ectc.

Massive and continual borrowing of money through loans will
eventually decrease the amount an Industrialist can borrow,
since borrowing power depends upon net worth and outstanding
loans are debts which decrease net worth.

Instructions: [Enter the Total Estimated Income and Total
Estimated Operating Costs from Section I and II of the work-
shcet. The difference is the listimated Gross Profit. Subtract
the desired tax depreciation allowance to determine the total
taxable income. Federal and State income taxes may then be
calculated at 55% of taxable income. Subtracting income ' taxes
from gross profit results in estimated met profit for the
cycle. - -

Exanrple: o
III. PROFIT AND INCOME TAX,E&TiMATES
A. Gross Profit Estimate

1. Total Estimated Income e $10,291,950

- 2. Total Estimated
Operating Costs - 57,715,100

5. Istincted Gross Profit . $2,576,850
B. Tax Depreciation Allowance

1. liaximum Tax Depre-

ciation Allowance $ 375,000
2. Desired Tax hepre-
ciation Allowance - $ 375,000
C. Total Taxablc Income $2,201,850

D. Federal and State Income Taxes

1. Total Taxable Income $ 2,201,850
2. Federal and State
Income Tax (55%) X .55

3. Total Lstimated Taxes $1,211,018
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. DIstimated ilet Profit

1. Istimated Gross Profit § 2,576,850
2. Total Lstimated Taxes - § 1,211,018
Total Estimated lMet Vrofit $1,365,832

CAPITAL EXPENDITURES ESTIMATION

A. Desired Increase in liaximun Production Capacity

The decision to increase maximum production capacity revolves
around several interrelated factors. For cach industry, there
is a set ratio between equipment value and production capacity,
between building area and equipment value, and between land

area .and building area. These ratios :can be found in '"Background
ground Information for Industrialist Role'", Chapter 6, and they
will remain constant throughout the METRO-APEX exercise. For
each Industry, there is also a fixed minimum production capacity
increment. Using the above ratios, a corresponding mininun

has been established for equipment purchases, building pur-
chases, and land requirement. Again, using the above ratios,

it is clear that building arca sets a limit on the amount of
equipment that can be added; likewise land area sets a limit

on the building area that can be added. Under "INVENTORY OF
PIYSICAL FACILITIES", the printout shows how much additional
square footage of building can be accommodated by the vacant
land held by the firm.

Instructions: From the worksheet Section I,B,10 get the desired
increasc in maximum production capacity and from Chaptet 6

set the minimum production, equipment, building and land

ir ~rements and calculate the equipment, building and land

costs required. The following is an example calculation only
and is not reflected in <.c snnotated Printout in Chapter &

or the sample budget in t.iis annotated worksheet. ’

Exanple:
A. Desired Increase in ilaxinun
Production Capacity 540,000
1. Minimum Production
Expansion Increment - __ 700,000

79
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Equipment Lxnansion Costs

1. Hininum Equipnent Increment

Cost $ 700,000

2. Number of Increnments Required - X 1

3. Total Equipment Lxpansion Cost $ 700,000
Building Expansion Costs

1. Minimum Building Increment Cost $ 800,000

2. Number of Increments Required X _ 1

3. Total Building Expansion Cost $ 300,000
" Land Purchase Cost

1. ilinimun Land Increment . S5.5 acres
2. Humber of Increments Required X ___ 1

3. Land Required for Plant Ixpansion 6.0 acres

(NOTE: It is usually a good idea to buy an extra .2 to .5
acres over that required in order to avoid buying too
little land due to roundoff errors. Land must be zoned
vacant industrial and be in the same analysis area as

the existing plant.)

Note that it is possible to buy land in any amounts in any
cycle without additional investment in buildings and equip-
ment. If there is enough land arca, building area can also
be increased without adding equipnent and, similarly, if
there is enough building area, equipment can be acded
without increasing the level of production. This increase
in equipment value will result in a corresponding increase
in production capacity, and the new wmaxinum capacity will

be indicated on tiec printout under "PRODUCTION INFORMATION,."

There is a one cycle delay between expansion purchases and
the time the increased production capacity can be used. It
is the Industrialist's job, as Plant Hanager, to look not
only at the percent of production capacity presently being
used, but also to estimate how this will change over the
coming cycles. In some cases he must start planning for
expansion several years before the increased capacity is
needed. For example, there may be no vacant land zoned
industrial in the appropriate analysis area. This could
necessitate going to the Developers to buy some Market
owned land, going to the Planners to see how rezoning

§0
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requests £it into their master plan, and going to the
Politicians to get final avprovél for rezoning requests.
All of these possibilities coulu result in several cycles
of ¢rlay. 1With carceful planning, the Industrialist can
anticipate the needs of his industry for the coming cycles.
In summary, the factors that should be considered in
setting a desired increasc in production capacity are:

(1) equiprent expenses, (2) building expenses, and (3) land
purchase cost.

4, Summary of Land Purchases and Costs

Information concerning the availability of parcels of land
and the appraised and market values can be .obtained through
Land Developers. If the land is to be used for expansion
purchases, a rezoning request to change the land to a
vacant industrial zoning category may have to be initiated.
lezoning requests can be obtained from the Planners and
rust nave the approval of the majority of appropriate
Politicians in order to be enacted. The Industrialist
should record the rezoning request and amount for any
rezoning fees in the ''Estimated Operating Costs"

section of this worksheet.

Industrialists also have the option to cngage in some
limited land speculation activities. It is possible to
make a profit by buying, rczoning, and selling land to the
riarket and/or to other came players. The same section of
the worksheet is used whether you are buying land for
expansion purposes or for spcculation purposes. In either
case, a record of the land purchased will appear in

the printout undexr tlie scction labeled "REAL LESTATE
TRAHNSACTIONS." The expenses will also appear as Capital
Ixpenditures on tihe "CASIT Ii]-CASil OUT STATEMENT."

Instructions: In column 1 enter the name of the player (or
market) from whomr you are buying land, and in column 2 the
analysis arca of tne land. Use column 3 to show whether
the land is vacant or developed at the time of purchase and
column 4 to indicate the zoning category or developed land
use type., Use column 5 to show the number of units
involved if the land is developed residential: otherwise
use colunn ¢ to show the number of acres involved. The
ncgotiated or market price per acre or per unit should
appear in column 7, and the total price in column 8.
Finally, total all land purchases. ‘




Exanple:
4, Summary of Land Purchases and Costs

Seller I AA I Vac/ IZonellio. of (or) No. o.[Price/Acrel Total

I, I Dev. ICat,I Units I Acres IPrice/Unitl Price
bev 7 1 10 I Dbev. IC-R I 1 1 I 211,000 I211,000
farket T 5 I Vac. IRes I I 2 T 6,000 I 12,000

Total Cost of Land Purchases $ 223,000

E. Pollution Control Egquipment Purchase Cost

Initial investments in pollution control equipment should be
recorded in this section of the worksheet. The purchase of
control equipment should be preceded by the purchase of a
consultant for air or water control systems data. This consultant
survey will provide you with the information necessary to
purchase pollution controls for your industry (see Annotated
Printout, Chapter 8). In addition to the initial capital
investment in control equipnent, you nust plan for annual
operating costs (under Section II-F and P of "Istimated Opera-
ting Costs" on your worksheet)., After the first year, however,
you have the option of not operating the control device. The
purchase of pollution control equipment will be recorded on
the printout under "INVENTORY OF PIYSICAL FACILITILS', and

it will also bc recorded under Capital Expenditurcs on the
"CASIi IN-CASH OQUT STATEMENT.," '

Instructions: DInter the production sub-process number (Hote:
not required for water control systems), the control number,
control name and initial investment cost in the appropriate
column in the worksheet under Part L;1 and E,2 and totzl all
initial investment costs.

Cxanple :
E. Pollution Control Iiquipment Purchasc Cost
1. Air Pollution Control Lquipment Cost

Production I Control I Control Nare I Initial

Sub-Process I No. I I Investment
No. 1 1 1 Cost
4 1 235 I Baghouse I $55,000

Total Air Pollution Control Equip. Costs $ 55,000

82
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2. Water Pollution Control Equipment Cost (for illustration
only--not in Annotated Printout, “hapter §)

Control I System Hame I Initial
o, I I Investment
1 I Cost
S0 1 Pump to Sewage I 0
I Treatmnent Plant [

Total Water Pollution Control Lquip. Costs § 0

Then total all capitai expenditures and enter total in worksheet
Section IV-B,2 and V-C.

TOTAL CAPITAL EXPENDITURES $ 278,000

Enter the total capital expenditure costs in the workshcet.

CASHi _IN-CASII OUT ESTIMATES (CASII FLOW)

In estimating the need for new loans, a distinction between two
types of cash requirements must be made. The first is cash
requireéments that can be met at any time during the year, and

the szacond is cash requirements that must be met at the begimning
of the year.

In addition to estimating the year end income, operating costs,
capital expenditures, profits and taxes, the Plant ianager
will need to plan ahcad in order to have sufficient cash on
hand when certain payaents are due. Certain payments such as
loan payments, property taxes, cash transfer to others, capital
expenditures and carpaign contributions are paid carly in the
year before income from product salzs comes in. These pay-
ments nmust be made out of cash on hand at the start of the
year (i.e., cash carried over fron the previous year).

Py using the categoiies under the "CASL. IN-CASH OUT" in the
worksheet a cash flow picture can be determined, and the cash
needed at the beginning of the coming year and the cash carry-
over for the next year can be estimated. If there is a cash
deficit, a new loan is necled to increase the total Cash In.

Loan Requirements Lstimate

The total cash on hand at the beginning of the next cycle
consists of the Cash Available for next cycle (see the printout,
nCASH IN-CAS OUT", Section VI), 5% interest on cash available,
cash transfers in (from others) and any new loans recquested

and approved.




“and (5) campaign contributions., Determine if any new loans
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By comparing the cash available and cash requirements for next
cycle, the amount of cash surplus or deficit and the amount
of loan needed can be estimated,

It is possible, of course, to request a new loan at any point,
even if the firm has a cash surplus, Any loans requested will
ratomatically be granted at the be_.nring ~f each cycie, as

long as the total of all new loans requested does not cxceed -
the maximum loan possible. This limit is on the printout under
the "CASH IN-CASH OUT STATEMENT", Section VIT - D. The maxinum
new loan possible is related to net worth and existing indebted-
ness. The credit rating for each year will be indicated in this
same section of the printout, The interest rate depends on the
firm's credit rating and on the number of years taken to repay
the loan. The maximum number of years for a loan is 20. The
following chart (from the Glossary, Chapter 2) indicates how
interest rates will vary:

Credit Rating

Yecars to Repa I A-1-1 A-Z T A-3
1-2 I 45 T 6% T 8%

3-5 I 0% 1 8s 1 12%

5-10 I 5 1 12% T 16%
11-20 I 125 1T 165 I 20%

Failure to meet loan payments lowers the firm"s credit rating.
When a new loan is approved, the loan and appropriate intere:t
rate is recorded on the printout under "QUTSTANDING DEBITS",

(2).

Instructions: From the printout in the "CASH IN-CASIl OUT
STATEMENT" (VI), find the cash available and add § percent
interest to it. Then add to this any income anticipated
from cash transfers to get the total cash on hand. Subtract
from this all initial cash requirements which are as follows:
(1) cash transfers (to other players), (2) loan payments
currently due, (3) property taxes, (4) capital expenditures,

necd to be requested. .
Lxample:
Loan Requirement Lstinatiosn

1. Cash on land

Cash Available for ilext Cycle 5 250,000
5% Interest on Casli Available X .05
» $ 12,500
Cash Transfers from Others 5,. 32200
Total Cash On lland X 267,700
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2. Estimated Cash Requirements (Beginning of Cycle)

Cash Transfers to QOthers $ 500

Loan Payments $ 202,020

Property Taxes 3 14,025

Lstimated Capital LCxpenditures & 278,000

Campaign Contributions o 7,000

Tofal Cash Requirements '

(Ceginning of Cycle) - $ 501,845 -

Cash Surplus or Deficit § 234,145
(deficit)

Current Credit Rating ._A-2
Maximum New Loan Possible $2,096,240

The loan request decided upon will then be entered under "CASII
IN ESTIMATE", Part IV-C in the Worksheet (see below).

CASIl IN ESTIMATE

The total cash in can be estimated by adding cash available for
next cycle, totnl estimated income and new loans requested.

Instructions: In the worksheet, Section IV, "Cash In Estimate"
enter the cash available for next cycle from Section VI of the
printout; total estimated income from Section III of the work-
sheet and the new loans requested based on the loan requirement
estimation section of the worksheet; add to determine the
Estimated Cash In for next cycle.

Example:
IV. Cash In Estimate
A. Cash Available for iext

Cycle $ 250,000
B. Total Estimated Income $10,291,950

C. New Loans Requested

Years for Repayment I Percent Interest I Loan Amount
2 I 6% I $300,000

Total New Loans Requested $ 300,000

Total Cash In Estimated $10,841,950

N Acpere NTieit Y gwTTAS A spar
Gési QT RSTINATE




CASH OUT ISTIMATE

The total cash requirements or cash out estimate for next cycle
is the sum of operating costs, income taxes, capital expendi-
tures and dividend payments. Operating costs, income taxes

and capital expenditures have already been calculated in the
worksheet and these totals necd only be brought forward and
entered under V-A, B and C below.

The estimated dividend must be determined by negotiation with
the Board of Directors (Role Advisor). It is one of the
duties of your Board of Directors to review the Profit and
Incorne Tax Estimations and Cash Flow Requirements to determine
what proportion of the net profit should be paid to stock-
holders in the form of dividends, what amount should be used
to decrease indebtedness, what amount should be reinvested in
the corporation, etc. As Plant Manager, the Industrialist

can recormend the amount that should be taken out in dividends,
but he snhould also incIude an explanation of the strategics
and goals for the overall plant operations. All such recom-
mendations will be considered by the Board of Directors as
they make their decisions.

Instructions: From the worksheet estimater of '"Operatiag Costs"
(Section I1I), estimated "Income Taxes" (Section III) ana total
""Capital Expenditures", £ill in Items A, B and C under V - Cash
Out listimate. Istimate dividend payments, write justification
for dividend to Board of Directors and get agreement with

Board on dividend to be paid. Enter dividend in V-C - Cash

Out Istimatc to determine Cash Available for Following Cycle.

Cxample:

V. <Cash Out Estimate

A. Total Estimated Oneratin

Costis 57,715,100
3. Total ECstimated Taxes $1,211,0618
C. Total Capital Expenditures > 279,000
D. CIstimated Dividend Payment % 204,000
(see below)
Total Cash OQut Estimate : $9,408,118
Cash Available for Following Cycle $1,663,625

0
<
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Plant iianager Recommendation on bividends to Board
of liirectors: $ 200,000

Reason for Recommendation: Estimated cash requirements for
next cycle were $501,845. Tn addifion a new loan was taken
out which will require repayment of about $150,000 per year
plus 6% interest of about 513,000, It is estimated that

EQA pressures will require additional capital expenditures
for pollution control equipment in the amount of at least
51,197,000,  Thereforc, cash availablec of $1,867,625

barely meets these requirements for the following cycle.
Request dividends this year be reduced to $200,000 to cover
this approaching cash shortage.

Actual Dividends to be Paid $ 204,000

Board of Directors Signature:

NEWS RELEASE

Each cycle you should report your activities to the community,
This is accomplished partially be developing a news release
for the News iledia. )

Instructions: Develop a news release or publication. Present
the news release to the representative of the News Media.

Example:
Industrialist's iews Release

busty Rhodes Cement Plant ijanager announced

today that his company is planning an investment of
over $1,800,000 to expand its plant to substan-
tially increase employment ornortunities for
unemployed workers in the Central City.
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Industrialist Number : Cycle HNumber

INCOME AND OPERATING. COST ESTIMATES

T. ESTIINATED INCOME TOTALS
A. Interest on Cash Available
1. Cash Available for Next

Cycle
2, Interest Rate (5%) - X .05

<

3. Total Interest on Cash’

L

-

B.. Product Sales

~

1. Sales Price (5 per unit) $ ¢
2. Estimated Sales (units) X
3. Total Income from Sales (§) $
4, Estimated Sales (unifs)
S. Desired Inventory
Carryover (units) +
6. Total Units Needed -
7. Inventory on Hand {units) i
(Production Information) -
8. Estimated Production
Level (units)
9. HMaximum Production Capacity -
10, Desired Increase in lMaxinuin
Production Capacity
C. Cash Transfers (from other players)
From Player I Transfer Amount I Reason
1 , I
I I
1 T
T T
I I
- I T
Total Cash Transfers (from other{players) 3
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Industrialist

TOTALS

D. Land Sales (to market or other players)

AA*IVac/*IZone IBuyer*INo. of (or) No. ofIPrice/Acre®*I Total

IDev. ICat.*I I Units* I  Acres*IPrice/Unit*I Price
I I I I I I I

I I 1 I 1 I 1

1 I I 1 I I 1

I I I 1 I 1 I

I -1 I I 1 I T

! I I I I 1 I

<3

Total Income from Land Sales

E. Estimated Return from Exofirm Investments

Exofirm I Amount I A.A, I Exofirm I Estimated

o, I Invest I Ho., I HName I Return
! j I 1 I
I I I I
1 I I I
I 1 i i
T I I i
Total Estimated Return on' Exofirm Investments $
TOTAL ESTIMATED INCOME (sum of I-A thru I-E) $ .
I1I. [ESTIMATED OPERATING COSTS
A, 7La50r Cdsts
1. Estimated Production Level
2. Employment/Production
-Ratio X
3. HNumber of Employees ‘
4. Average Anrr al Wage x $ *

5. Total Labor Costs

L




Industrialist
TOTALS
B, lMaterials Costs

1, Estimated Production Level

2., Material Costs/Product Unit x §

3. Total Material Costs $

C. Fuel Costs

1.‘ :Fuel Type Selected T %

2. Estimated Production Level

3. Fuel Cost/Product Unit x $

4, Total Fuel Costs

<y

D. General Administration Costs

1. Estimated Production Level
2. General Administration
Cost/Product Unit X

<A

<>

3.. Total Administration Costs

~E. Inventory Carrying Costs

1., Desired Inventory Carryover
2. Inventory Carrying
Cost/Product Unit x §

>

3. Total Imventory Carrying Cost

F. Air Pollution Controls Operation Costs

ProductionIControlIControll Lstimated I. Per Unitl Annual
Sub-ProcessI No.* I Name IProductiecn I OperatingIOperating

No.* I I ILevel/UnitsI Cost I Cost
1 1 1 I - 1
B 1 1 1 1 1
1 1 I 1 1
1 I 1 1 1 -
1 1 1 1 1
Total Air Pollution Control Operating Costs $

92
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Industrialist
TOTALS
G. Plant lMaintenance Cost $ .
H., Consultant Cost - Air Pollution Emission Data § - *

I. Consultant Cost - Pollution Control Systems

1. Air Pollution Control

System Data $ ®
2. HWater Pollution Control

LEquipment Data + § %
Total Control Systém/Equipment Data Costs- 9

J. Loan Payments °

Loan Number* I Payment Amount®

u—u.—-n-'i-w
]

Total Loan Payments

<>

K. Property Taxes
Jurisdiction® Payment Amount#*

I

I

I ] - e
I - - -~

1

1

Total Property Tax Costs ’ $

L. -Cash Transfers (to other players)

To Player* I Reason I Transfer Amount¥

bl bl e o] by
=3 bt bl bi] bt

Total Cash Transfers to .Others $
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Industrialist

M.

Campaign Contributions

Against

TOTALS

Contribution Amount®

Pol/Bond/#iill No.*I For

':I I
1 1
1 1
1 I
1 1
I 1
1 1
1 I
1 1

I
1
1
1
1
I
1!
1
I

Total Campaign Contribution Costs
Zoning Application Fee/Demolition

Zoning Applications

Costs

<=

ACA. T Vac/ I From I To 1INo. of (or) ilo. of I Fee
I Dev. I 1 I Units I. Acres I
1 1 { 1 I I $100
i 1 I i T I 5100
1 1 1 1 I T 5100
s I 1 I 1 1 5100
Totai Zoning Application Fees v
Deriolition Costs
1. Value of Developed Land '
Being Rezoned S
2. Rate of ‘Demo” .tion Costs X .05
Total Demolition Costs $
Total Zoning and Demolition Costs 9
Water Pollution LEffluent Data -
Consultant Costs $
Water Pollution Control Lquipment Operating Costs
Control I Control I Lstimated I Per Unit I  Annual
Ho.® I HMame I Production I Operating I Operating
-1 I Level/Units I Cost I Cost
1 1 T T
I I I I
1 1 1 1
1 1 i 1 1
$A

Total Vater Pollutio?}iontrol Operating Costs

7
«
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Industrialist

Q. Cost of Purchasing Yater (Estimate)

1. IEstimated Production
Level (units)

2., Water Volume per Unit
Production X

3., Estimated Water Use
(1000 gals.)

4. Water Cost per .
1000 Gals., X §

5, Total Cost of Purchasing Water

R. Cost of tunicipal Sewage Treatment

1. Estimated Production
Level (units)

TOTALS

2. Effluent Volume per Unit
Production

H

3. Estinmated Effluent
Volume (1000 gals.)

4, Sewage Treatment Cost
per 1000 Gals, . x $

5. Total Cost of Sewage Treatment

S. Cost of Removing Solid Waste

1, Solid Waste Generated-
Industrial Process (tons)

<>

2. Solid Waste Recovery-Air
Pollution Controls (tons) +

3. Solid Waste Recovery-
Water Poll. Controls (tons) +

4, Total Solid laste
Generated (tons),

5. Solid Waste Removal Cost
per Ton x §

6, Total Cost of Removing Solid Waste
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Industrialist
TOTALS

T. Investment in Exofirms

Exofirm I Preferred I Exofirm Name I Amount

No.* I Location I I Invested¥®
I I 1
I I 1
I I T
I 1 I
T T 1
Total Investment in Lxofirms $ .
TOTAL ESTIMATED OPERATING COSTS )
(Sum of II-A through II-T)
III. PROFIT AND INCOME TAX ESTIMATES
A. Gross Profit LEstimate
1. Total Lstimated Income 4
2., Total Dstimated Operating
Costs -8
3. Estimated Gross Profit $
B. Tax Depreciation Allowance
1. Haximum Tax Depreciation .
Allowance )
2. Desired Tax Depreciation
Allcwance - §
C. Total Taxable Income $
D. Federal and State Income Taxes
1. Total Taxable Income $
2. Federal and State
Income Tax (55%) X «55

<>

3. Total Estimated Taxes
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Industrialist
TOTALS

E. [Lstimated Net Profit

<

1, Estimated Gross Profit

Re

2. Total Estimated Taxes

Total Lstimated Net Profit

x4

CAPITAL EXPENDITURES ESTIMATE

Plant Expansion--Increasec Maximum Capacity

A, Desired Increase in Haximum
Production Capacity
1, Minimum Production Expansion
Increment
2, lNumber of Minimum
Increments Required

B. Equipment Expansion Costs

1, HMininum Equipment

Increment Cost $
2. ilumber of Increments
Required X
3. Total Equipment Expansion Cost $
C. DBuilding Expansion Cost
1. HMinimum Building
Increment Cost 8

2. HNumber of Increments
Required X _

£

3. Total Duilding Expansion Cost

D. Land Purchase Cost

‘ 1. DMinimum Land Increment
‘ 2. HNumber of Increments

Required X
} 3. Land Required for Plant
|
|
|
\

Expansion (acres)

' ERIC 7




Industrialist
TOTALS

4, Summary of Land Purchases and Costs

Szller® I AA® 1 Vac/ IZone INo. of (or) No. ofIPrice/Acre*I Total

I I Dev.® TCat,*I Units® T  Acres®IPrice/Unit*I Price
I I I 1 I I I
I 1 I I I I I
1 1 I I 1 I - I
I I I 1 I I I
1 I i I I I . I
I I 1 I I I I
Total Cost of Land Purchases $

E. Pollution Control Equipment Purchase Cost
1. Air Pollution Control Equipnent Cost

Production® I Control I Control Name I Initial

Sub-Process I No.® 1 I Investment
No. I I I Cost®
I I I
I { I
I i I
1 1 I )
I 1 I |
Total Air Pollution Control
Bquipment Costs : $

2. Wa“2r Pollution Control Equipment Cost

Cuntrol I System ame I Initial
No.,* I I Investment

H I Cost® -
I I
I 1
1 I
I I
I I

Total Water Pollution Control
Equipment Costs

L

TOTAL CAPITAL EXPENDITURES $
(Sum of A through E)
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Industrialist

CASI _IN-CASH OUT ESTIMATES (CASH FLOW)

Loan Requirement Estimation

1.

A,
B.

Cash on Hand
Cash Available for Next Cycle

5% Interest on Cash Available

Cash Transfers frem Others

Total Cash on land

Estimated Cash Requirements
Cash Transfers to Others
Loan Payments

Prorerty Taxes

Estimated Capital Expenditures

Campaign Contributions
Total Cash Requirements
Cash Surplus or Deficit
Current Credit Rating

Maximum New Loan Possible § _

IV. CASH IN ESTIMATE

Cash Available for Next Cycle

Total Estimated Income

99

~

<>

<o

o |

+05

TOTALS

> <> L

<
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Industrialist

bed b b o 1=t

Directors: $

Reason for Recommendation:

TOTALS

C. Hew Loans Requested

Years for Repayment*®*I Percent Interest I Loan Amount¥®

1 I 5
o i j I I
~ "1 1
] I I
‘Total New Loans Requested 5
Total Cash In Estimate 9
CASH OUT LSTIMATE
A, Total Lstimated Operating
Costs $
B, Total Estimated Income
Taxes , $
C. Total Capital Expendi-
tures $
D. I&stimated Dividend Payment i
(see below) $
Total Cash Out Estimate < §
CASI{ AVAILABLE FOR FOLLOWING CYCLE $

Note: Reconsider loan requests, dividend
reconmendations for price-production
levels if cash available not adequate.

o b Gt b ]

Plant Manager Recommendation on Dividends to Board of

<>

Actual Dividends to be Paid

Board of Director's Signature
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Cycle X

(Name of the submitting role)

Mt

{iEWS RELEASE

The following is<submittod’t0 the
dews iledia for possible publication,

4

Editors Recommendation: PRINT TELEVISE

et ettt s

INVESTIGATE FURTIER OR REWRITE

oo.,..oooooﬁoo,ooooooooo'oooooooooooocoooo..»oooqcoooo-109000090000000'000

Cycle Ho.

. e .

(Wame of the submitting role)
NEWS fI'LRs<h

The following is subnitted to the ‘
Hews liedia for possible publication,

Editors Recommendation: PRINT TELEVISE

INVESTIGATE FURTHER OR REWRITE

469
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Chapter.6

BACKGROUND INFORMATION FOR INBUSTRY NO. 6
DUSTY RHODES' CEMENT COMPANY

1. Description of Firm

The Dusty Rhodes -Cement. Company was established in 1955: The
company manufactures and markets portland cement. The production
of cement requires the grinding and blending of various raw materials
in ball mills and the heating and fusing of the materials in rotary
kilns to form clinkers of cement. The clirkers are then cooled and
ground in finishing ball mills and bulk loaded into trucks. and rail

cars for shipment.

Simplified Cement Process Schematic

Raw Materials .:}_.
Raw
Material

Ball
Mill

Truck and
_Rail Car
Loeding

Last year the plant produced a total of 2.8 million barrels of
cement and sold over 2.9 million barrels for a gross revenue of
$9,453,144. The difference between annual production and sales canme
_from inventories carried over from the preceding year. The plant
employed 280 people at an average annual wage of §8,400.

104
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The plant occupies a 27.5 acrc site in Analysis Area 23, No
further company-owned land is available at the present site for plant
expansion, Current land is appraised at a market value of $550,000;
buildings at $4,000,000; and equipment at $3,500,000.

Equipment and buildings have been found tc decrease in productive
capacity at a rate of 8% per year due to wear and .aging. They must
be maintained by repair and replacement each year or the plant's
productive capacity will permanently decline the following year. A
maintenance expenditure of $600,000 is required this year to maintain
present preductive capacity. For later years additional maintenance
costs will arise if building and equipment are expanded.

The Dusty Rhodes Cement Company can produce a maximum of 12,240
barrels of cement per day with its existing equipment. The firm's
major processes are:

I T I 1
I Process I Hours I HMaterials T
I No, Type I Perx Day I  Per ilour 1
I ] 1 I I
1 1 RS I

.I 1, Combustion I 24 LA * I
I 2. Two Raw laterial Ball I 24 I 255 bbls ea, I
I Hills 1 1 I
I Two Finish Ball Hilils I 24 I 255 11bs ea. I
I 3. Two Rotary Kilns I 24 I 255 bbls ea., I
I 4, Truck § Rail Car Loading I 24 I 510 bbls, %
1 L I I

*Fuel Raté, see below

The major fuel options for this firm are listed below, along with
key cost factors. Fuel changes can be made without investment in new
combustion equipment. Fuel prices for each cycle will be reported in
the firm's computer printout. Fuel cannot be stored for next cycle.

1 I 1 T I 1 1
I Fuel IFuel Per I Price Per I 1000 BTU/I % I % I
I No. Type IBbl CementI Unit Fuel I Unit FuellSulfur I Ash I
1 1 1 1 , I T 1
I I I 1 S I I T
I 1. Low Grade Coal I 0.02 tonsI $7.00/ton I118,000/tonI 4.4 I 10.0I
I 2. High Grade Coal I10.018 tonsl $9,00/ton 12C,000/tonI 1.2 I 5,51
I 3, Low Grade 0il 10,036 bblsI $1.50/bbl I 4,200/bbiI 1.6 I 1.0I
1 4, High Grade 0il 10.080 bblsI $2.30/bbl I 4,500/bb1I 0.4 I 0.5I
I 5. MNatural Gas I 6,60 HCF I $0,50/MCG I  GOO/MCFI 0 % 01
1 1 1 1 1 . I

Lved
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« Price - Production Record

The graphs below show the past record of the firm: in teryms of
mit price charged, production level, sales, and inventory carry-
>ver. The top graph describes the price record for this firm in
relation to price levels for the entire industry. The bottom graph
indicates how much of the firm's sales came from current production
and how much from inventory carryover for the past three years.
Computer prirtout each cycle will report on production, sales, and
inventory carryover for the most recent three years.

PRICE PRODUCTION RECORD
~ DUSTY RHODES CEMENT CO.
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3. Key Production Relationships and Minimum Expansion Increments

Employnent = 0.0001 Imployeces
Production Level per Barrel Production
Cquipment Value = $1.00 per Barrel Capacity )
Production Capacity ‘
Building Area = 0,071 sq. ft. Building Area
Equipment Value per § Equipment Value
Land Area = 0,0000114 Acres of Land
building Area per sq. ft. Building Area

Minimum Prod. Capacity Increment
Minimum Lquipment Increment
Minimum Building Increment
Minimum Land Increrent

700,000 Barrels Capacity
$700,000

$600,000 (50,000 sq. ft.)

5.5 Acres (zoned vacant ind.)

wnuunn

4, ‘Pollution Generation and Controls

-

The pollution generation potential and pollution control options
for a typical industry in APEX County are shown in the following

|
|
schematic. With uncontrolled production processes, most industries {
generate some air and water pollution and solid waste. The sche-

matic, however, shows that there is an interrclation between air and

water pollution and solid waste. The installation of pollution

control systems may produce solid waste products or water pollution
effluents; likewise, water effluent trecatment systems may produce

solid waste and air pollution.




"POLLUTION GENTRATION AND CONTROLS

Background Automobiles
From MNatural , ‘,/ (Line Sources)
Ly o Q - <, .

Sources & Sources .
Outside of County\‘:' AIR QUALITY < Space Heating:
(area sources)

'\ This Industry's
-~ Air Pollution
Other Industry’'s . Emissions to
(Point Sources) ) Atmospaere

: Munieipal or » THIS I=:\;'DUSTRY'S’ - alr pol;utlon
River i PROCZSSES
_ Water Supply - ' :
rosta Air Pollution
7 ot ir Pollution
water La?:" ¢ , Control
Polluti ‘ : Systems
Municipal ] ollucion -
Water - Effluents |  Air Pollutants Washed J
- I Out & Seward.

| Supply '
.- ' Recovered Products i

'Effluent Solid Waste Jland/or Solid Waste
Treatment -k .

A Systems Air Pollution
v .= )
Municipal
Sewage Treatmeant \ Sewaze From Population
Plant - and Other Industries
R i v S 2

This Industry's Water  Pollution
Effluent to Vater Supply

Water Quality or Great RiVer and Red Oak River ‘—J

Background
Agricultural and (Added to water outside of
Urban Runoff county or generated in river)




5. Air Pollution Potential

This firm has four processes with air pollution potential.
These are:

I I I
I Process No. I Air Pollution Potential I
I And Type I ’ I
1 I -
1 I

I 1, Combustion I Part.,S02,C0,NOx,IIC,Snoke I
I 2. Two Raw Mat-I Part. I
I erial Dall I I
I Mills I I
I Two Finish I Part. I
I Ball lills I I
I 3. Two Rotary I Part. I
I Kilns I I
I 4, Truck & Raill Part. I
I Car Loading I I
I I I

The rate at which the firn's process produces the air pollutants
can be determined by hiring a consultant for $5000 to provide Air
Pollutio: Emission Data (Section II-IHl in the Worksheet). A rough
estimate of the firms air pollution emissions can be calculated by
using emission factors (see Figure 1 and 2) which are industry
averages for enissions from combustion and production processes.

a. [Emission Factors =~ (Air Pollution Emission Estimates)

Emission factors are used to make a very rough estinate of
the pollution emitted from an uncontrolled air pollution source.
(The following emission data set has been specifically adapted
to the METRO-APEX exercise and should not be used for referer:e
except in the exercise.)

The emission rate for a production process may be estimated
by multiplying the production rate by the emission factor for
the appropriate type of industry. For example, if a Pulp Plant
produces 300 units of product per day, an estimate of particulate
emission can be determined. Example: Published data (Figure 1)
on Emission Factor for Particulate Emissions. from a pulp plant:

Emission Factor = 14-16 lbs/hr per unit of production per day

For example, if a pulp plants current production rate is 87000
units/year and the plant is opcrating 286 days per year (a1l
plants iun APEX County operate 288 ¢ays per year except Shear
Power Conmpany which operates 365 days per year):

Production Rate = 87000 units/yecar = 304 units of production/
~ 286 days/year day

Estimated Particulate = (304 units/)x(14 1bs/hr)=4256 1bs/hr
Enissions day (unit/day )

169
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The emission rate for a combustion process can be estimated
by multiplying the emission factor for the appropriate fuel
type by the fuel/production ratio, and by the production rate

-(converted to units produced. by hour). Example: Published

data (Figure 2) on Particulate Emissions for Low Grade Coal
Combustion:

Emission Factor = 200-230 lbs/ton coal

From the Fuel Table, Section 1 of this Chap*er, an industry finds
that he consumes .7 ton of cocal/unit of proauction,

Fuel Per Unit Production = ,7 tons low grade coal
~unit production

(Note: this fuel rate varies from industry to industry and may
be different for your industry then in this example,)

lhe Production Rate (calculated above) = 304 units/day.

The hours per day of combustion (from the Production Process
Table in Section 1 of this Chapter) = 24 hours/day.

Then an estimate of emission from combustion can be calculated:

(200 1bs of Part.)x(.7 tons of low coal)x(304 units/day)=1773 1lbs/hr
(ton of Tow coal ) (C unit production ) ( 24 hours/day) of Part.

b. Control LEfficiency - (Estimates of Air Pollution Control
System Effects)

The air pollution control systems that are available to
reduce air pollution emissions and the. costs and control efficiency
of the systems can be determined by ordering a $5000 consultant
study to provide "Air Pollution Control System Data" (Section
I1-1,1 in the Worksheet,) For example, an industry ordered an "Air
Polluticn Emission Data" consultant study and found that its
production process No. 2 has a particulate emission rate of
3000 1bs per hour. The industry also ordered an "Air Pollution
Control System Data' consultant study and found that purchase
and operation of an "Electtrostatic Precipitator and Venturi
Scrubber'" would reduce particulate emission by 99 percent., The
emission rate for particulate from Process No. 2 with that air
pollution control installed can then be calculated:

Particulate Removed by Control =
(3000 1bs/hr) x (.99) = 2970 1bs/hr.

151




Particuiate Emission with Control =
(3000 lbs/hr) - (2970 1bs/hr) = 30 1bs/hr

If the air pollution control system is purchased and ope ated,
the exact emission reduction will be reflected in the industry's
air pollution emission data in the printout. (Note: For any
particular process, there may be one available control. more
than one control system, or no control systems available.)

6. Water Use and Water Pollution Potential

The industry's operation requires the usc of process and utility
water, If the firms intake water is from the river, the Plant Manager
nay be interested in the pollution level of the river. Extreme river
pollution may make the intake water unsuitable for use or require
costly treatment prior to use. If the industry is using water drawn
from the municipal supply it will incur & water use cost depending
upon the current municipal water charge in § per 1000 gallons.

Extreme river pollution may cause the municipal water price to increas
due to costly pretreatment.

Current water cost (set by the Politicians) per 1,000 gallons
used is listed in the printout under "COST FACTORS", Item O. This
cost is set by the Politicians of the jurisdiction from which the
water is drawn. To estimate the water use and costs for a given
production level, see "Cost of Purchasing Water (Estimate)" in
Section II-Q of its worksheet.

The industry's water usage in 1,000 of gallons per product unit
and the source of the water is in the following table. The total
cost of purchasing water for last cycle can be found in the printout -
under Section II, "OPERATING COSTS", Item Q. If the industry is
drawing water from the river, Item Q will indicate zero cost.

The water used by the industry picks up contaminants during use
and this polluted water is disposed of by dumping into the river or
public sewage system. The water effluent from each industry has
the following water pollution potential:

I 1 T ’ i 1

I I Initial Water I Water EffluentI  Potential Water I -
I Industry I Use 1000 Gals/I 1000 Gals/ProdI Effluent Pollution I |
I I Unit I Unit I Type I |
1 I I I 1

I 1, Shear I 24 I 23 I Temp., D.C. I |
I I I I I

i1 2., Pulp I 70 I 64 I Temp., D.O., B.0.D.,I |
I I I I Nutrients, T.D.S. I |
I I I I I |
I 3. Foundry I 0.080 I 0.050 I Temp., D.O., T.D.S. ; |
I I I I

I 4, Brewery I 0.700 I 0.612 I Temp., D.O., B.0.D. I '
I I I I Nutrients, T.D.S. I

I I I I I

con't. next page




I I I I I
I I Initial Water I Water Effluentl Potential Water I
I Industry: I Use 1000 Gals/I 1000 Gals/ProdI Effluent Pollution I
I I Unit I Unit I Type I
I I I I I
I 5. Rendering I 0.300 I 0.490 I Temp., D.0., B.O.D, I
I I I . I Nutrients, T.D.S. I
I I I I Coliform I
I I I I - I
I 6. Cement I 0.015 I 0.005 I Temp., D.O. I
I I I I |
I 7. Cannery I 0.070 I 0.054 I Temp., D.O., B.O.D. I
I I I I Nutrients, T.D.S. I
I I I 1 . I
Sources:

1 I ' I

I Industry I Source of Waterl

I I I

I I I

I 1, Shear I River I

I 2, Pulp I River I

I 3. Foundry I Central City I

I 4, Brewery I Central City I

I 5. Rendering I Central City I

I 6. Cement I County I

I 7. Cannery I Central City I

I I I

If the industry is connected to the municipal sewage treatment
plant, the sewage treatment cost (set by the Politicians) per 1000
gallons of water effluent is listed in the printout under '"COST FACTO!
Item P, and the total cost of sewage treatment for last cycle is in
the printout under Section II, "OPERATING COSTS", Item R. If the
industry is dumping its water effluent into the river, Item R cost
will be zero, ' i

To estimate the total effluent volume and sewage treatment plant
costs for a given level of production, see '"Cost of Municipal Sewage
Treatment" in Section II-R of the worksheet. -

a. Water Effluent Data - Effluent Pollution -Levels

Information on an industry's water effluent can be obtained by
purchasing a "Water Effluent Data" consultant study for $5000
(See Section II-O in the worksheet). This information includes
effluent volume in gallons per production unit, effluent tempera-
ture, and the concentration of the five potential water pollutants, .
disolved oxygen, biological oxygen demand, nutrients, total
disolved solids and coliform bacteria.

£ 5
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The water effluent volume and pollutant concentrations are
primarily a result of the firms production processes. lHowever,
changes in effluent volume and pollutant concentrations may occur
if an industry installs air pollution control :quipment (such as
a water scrubber) which uses additional water to collect air
pollutants which then become part of its water effluent.

b. later Pollution Control Systems - Estimated Water Pollution
Control System Effects

Information on the water pollution control systems which are
available to reduce the concentration of water pollutants in the
industry's water cffluent can be obtained by purchasing a "later
Pollution Control Equipment Data'" consultant study for $5,000
(see Section II-I,2 in the worksheet),

From the "Water Pollution Control Equipment Data'" and the
"Water Effluent Data" (see '"a." above) an estimate of the con-
centration of a water pollutant in the industry's effluent, with
the control system operating, can be calculated. Example: the
purchased "Water Effluent Data" for an industry shows that (in
addivion to other water pollutants):

Hutrients in LEffluent = 43 milligrams/liter (mg/1)

The purchased "lWater Pollution Control Equipment Data" for that
industry, for example, shows that a Settling Lagoon is available |
as one of the water pollution control systems and that the Lagoon
reduces nutrient concentration in the effluent by 50%.

If this Lagoon is purchased and operated, the nutrients in
the effluent of industry will be:

Controlled Effluent-[Jutrient Concentration =
@3 ng/1) x (.5) = 21.5 mg/

(Note: For any particular water effluent pollutant there may be
one available control system, more than one available control
system or no available contrel system,)

7. Solid Vaste Generation

The total solid waste generated by an industry is the sum of the
solid waste from industrial processes, solid waste recovered from
operating air pollution control systems and solid waste recovered
from operating water pollution control equipment.

a, Industrial Processes

The solid waste that will be generated from production process
for a cycle is proportional to the production level, i.e., units

1

g
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produced, Using last cycles "SOLID WASTE GENERATED FROM INDUS-
1RIAL PROCESSES" (printout, '"COST FACTORS"), last cycle Productior
Level (printout, Prouuctlon Information), and this cycles esti-
mated production level (worksheet, Section I-B,8):

Example:

Industrial Solid Waste Last Cycle

4,000 tons
Production Level Last Cycle

12,500 units

Production Level This Cycle 14,000 units %
Estimated Industrial Solid Waste This Cycle = l
{ Production Level This.Cycle

Industrial S.W. Last Cycle x Production Level Last Cycle
Estimated Industrial Solid llaste This Cycle =
14,000

4,000 x 12,500 = 4480 tons

b. Recovery from Air Pollution Control Systens

If an Industrialist purchases and operates air pollutlon
control equipment on one or more of his production processes, he
may recover some solid waste products from the controls opera-
tion'. For instance, if an industry were to install a Water
Scrubber on his industrial process No. 2, he might expect to
recover some dust or particulate from the collectors which would
be "solid waste'"; he would then need to dispose of this solid
waste cycle by cycle as long as the controls were operated.

Example--an 1ndustry orders a consultant study on Air Pollution
Emission Data for $5,000 and the study data in his next cycle
printout shows for 1ndustr1a1 process Ho. 2 the following:

Emission Rate, Particulates = 140 1bs/hr

His particulate emission is 140 1bs per hour at his current
production level of 12,500 units per year. Ilis plant is operating
286 days per year and his process No. 2 operation (from 'Process
Information') averages 8 hours per day. Ilis yearly uncontrolled
particulate emission from process K. 2 is therefore:

140 1bs/hr x 8 hrs/day x 286 days/year = 320,320 lbs/year

The Industrialist also orders a consultant study on Air Pollution
Control Systems for $5,000 and his printout data shows for
Process No. 2:

Leath
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Process Mane Control No. Systen Name

Recovery 12 Yater Scrubber

boed poof foef] boef jeef $ed]
bd bdo foef] b pef eef
bl pd ] ped pd i
b pd o] b ped e

I
I
I
I
I

Control Efficiency, Particulate = 84%

The control efficiency on particulate is 84%, If he purchases
and operates this piece of control equipment, he will recover '
84% of his current particulate emission from process No. 2.
Example: ‘ : )

Particulate Recovered = 0.84 x 320,320 1bs/year
269,069 1bs/year

He is, therefore, generating 269,069 1bs or 269,069
2,000

year of solid waste from the air pollution control system on this

process at his current production rate of 12,500 units per year.

134.5 tons/

C. Recovery from Water Pollution Control

If the Industrialist orders a consultant study for $5,000
to determine his current water pollution effluent data he might,
for example, get the following data in his printout:

Effluent Volume = 50 gallons/unit

Total Disolved Solids Concentration = 3760 mg/1

At the current production rate of 12,500 units/year and 286 days
of operation per year:

Effluent Volume = 50 gal/unit x 12,500 units = 625,000 gals/y:

The total disolved solids content of this industries effluent is
3760 nilligrams/liter:

3760 milligrams/liter x .0000083 = ,0312 lbs/gal
(Wote: multiply millicram per liter by .0000083 to get 1lbs/gal)

The total effluent volume times the total disolved solids per
gallon = 1bs of solids per year in the industry's effluent:

625,000 gal/yr x ,0312 1lbs/gal = 19,500 1lbs/year



If the Industrialist orders a consultant study on Water Pollution
Control Equipnent Data for $5,000 and the information he gets on
his printout includes:

System Name: Sedimentation
Percent Reduction in Total Disolved Solids = 50%

The study indicates that this industry's total disolved solids
would be reduced by 50% by Sedimentation. If this control is
purchased and operated, the solid wastes generated can be esti-
mated by:

Effluent Total Disolved Solids = 19,500 1bs/year

Control Reduction at 50% = 19,500 x .5 = 9,750 1bs/year

or

9750
2000 = 4.875 tons/year of solids recovered as waste at his.
current production level of 12,500 units per year.

d. Total Solid Waste Estimate

The total solid waste estinated for next cycle with an
increase of production from 12,500 units to 14,000 units and
with both the air pollution control system and water pollution
control equipment installed and operating is:

(a) From Production

4000 x 14,000 = 4,480 tons
12,500
(b) From Air Pollution Control
134,5 x 14,000 = 150.0 tons

12,500

(c) From VWater Pollution Control
4.9 x 14,000 = 5.5 tons
12,500

Total Est. Solid 'Yaste 4,636.1 tons
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The following pages represent the annotated printout
for the Industrialist. The decistons are representative =
of the types of decisions that the Industrialist could
makc. Some of the rationale for making these decisions are
explained in Chapter 4 of this manual.



e 2 Ty

TN St o e §— htsama

ot e o o & St v2 & & ® i e

s i R 472 & ek 24 R S, mmm ey Sk - .

.
2 amive

———————t % stw sm e Ak remimve .

c0t w0<n

| - BEST COPY AVAILABLE
-
i N

1

¢1

. e u ——

nY3s
37943

B e R T ST

S I I el e EE e S ataE e A e TS m g o

-

Peviaa = ems  ums

s mmareaswr ewEre cw o mmae s

e ave

B e 0010 mbml Sl Bt maamerne er

—etame 10 & e sann e

MR e im M@ K 23 % ri arme Vb memam s e ee N —

ami e e mras v

N e A G e AN et o 5 & hew S e

SAYYNIAY

e L e

4
\\

4

ANNONY

-

3.

SO Amen e tmme ol almameeh En b a8 & e ree o e e o e ottt

*092
uoco

ANAOKWY

» - 3o o

ﬂ d0
‘s SN

ful 8

/7
7/

oMM /7

o e s (W e b s e - -

.

‘..-;, q

NUNL3IY IVLIOL .omNON s
Te

nmae wemt e - mAemin v a - ) SN wJ.u.o>U NOM-

hd [}

o

QST ON $ mzzohuc —

1

hzwikML>2m J(hOk

O e

SFLON  SNOINVIIIISIN

wJU>U -m¢w><Ja INYO NITINLSE SUIASNVYL HSYD b -

’/

!mnmoxm Zu

24
G 2

I O 4 4

e s e MR ee e e—— — e s er &

-OOOWN 3

o—ae K — .o W e e we e ——— ——

oOOomN 3 m uo hzwihmm>2m s s -

hm»4<u¢hmDOZ~ -

-BINLTASNT ANINSOVYNYH W EINSWNOHIANS
VL/12/2 ~= XZdV~0YL3N

Aruitoxt provided by Eic:

E ©




e

2

A )
*SYAXVId NIEMLIE AINOK JO ADNVHOXH HHI HOJ QSN TYV SUTISNVHL HSVO U

" ALNAOD XHAV NI- ONILVOOT WHMIJ HHI ¥J0I NOILOIGSINAL THLI JO
qAYINOHY SHOIAYIS FHI ANV ‘HONIYHJITYd J0 VAUV HHI ‘STIXOTIWI J0 YIGWAN FHI ‘ANVEI0D JO
ZdAL FHL ‘RYId EHL J0 YIGAAN ANV FNVN FHL SHANTONI HIAVASMIN THL NI aN10d NOILVHYOANI J

"SMAN XIdV-OHLIN SHTOAD LNIYHND THL NI QIONAGNNYV SHEIJ NI
JaOVA d9d XTINO AVH SLNINLSTANI

"SKYIJOXE INAYIIIIA HLIM XHVA TIIM NUOLIY 4HL JO % HHL
*LNIWLSIANI SIH NO NYNLIY V JZITVEY TTIM HOLSIANI FHIL ‘ALINIWWOD HHL SUIINIT WHEL FHIL .mHQ

*ALNNOD XHdV NI IYIHMIROS ONILVOOT ANVAKOD V HO4 1H0ddAs
ALINOWNOD SSEANISAH TVOOT JO NIMOL V SI LSITVIHLSAANI FHL X9 WYIJOXHT NV NI INIWLSTANI %4




..... “NIAID FIYSNIAU~YO03 ISNVI-CN H41 GIA0UDSY SVYRA-ONINOZIYw - " m
. . - - e ARSI EERTT S AT e ManEERRE T IR A e st .. PR e cvmmr ca = v e . ot
- PR - N 20669 00°t . . U~A -, YD . LR - QR LR
. ° *0 : 00*2Z . I~A — U~A x . s P ik T
*IYSNJIY Y04 3ISNVD 1S0D0 *TI0n3C mmxnv(,oo.z 3SN GNYT AIN 3asn aNva a0 SUN VvV .
T 3WAD N1 43SNI38 0 QZA0NJIY ! N
— - -~ - !:thw.aowz ONINOZ- NO *NOILJY - ~ - =
.QOSN - “ e, & SR BV Y % e BYEN 5w - B - - - o e - W e - e . A'o i mew . ‘- ——— . A E————— 0 8 " I W —————y’ 3‘»°
10038 % M0 8 G0 /40 P0008 8 M-D 0% °
s e - 00002 s 0 $ OQNW / W *0000T 3 Y=A gee /77 - — . 1j <
L L. 4 8.} | Ly __ g _ !
- _1S0D 1502 X / IYV/s 3dAL' SIWIY ¥O /7 3J1¥d X / F¥OV/s 3dAl  S3HOYVY ¥O
aIYL0L *I0n30 dHO9N08 / nOud dO N/S 40 SLINN X LA aviol -QSs s/ 01 ¥0 N/ 40 SLINN X
/ (1v) (3yv ¥WOd a19) “\- / (1Y) 43uv 37IvS 404 dM)
e e . ST SVYHOIUNI ’ e »~8 3 VY-S .....z...%... e e cmees oo
- g e 9LS$ IIVIYLESNANTI""" A8 "~ SNOILIVSNVUL ™~ JLIVLSI — VY3
) ) Wy3l “ : - 3ANLTIASNI LINZHIDYNVR TWINSHNCHIANS
e e s e AR R gt STV IYLSNONT o $i/3272 - XBJy-Oulam

€01 89ve *% 30

B o s s w— 5 o 48

Aruitoxt provided by Eic:

"ERI




- "SAYOV NI dd TIIA TIOHVA JHL dIAOHdAV {}]
SI ONINOZEY FHI FONO ‘SLINA X4 AIYIJOHd IVIINIAISIY (IdOTIAAd ANOZAY (0L HONOHLIV

. "ILNVOVA HWOOId OL ALYITdodd
IdOTIAIA "IV ISNAVO TIIM ONINOZHY V °ONVI HHL J0 ISl dISOdO¥d FHL SI dSN ANVT M3N

*SNMO JH HOIHAM AXI¥3d0OHd ¥O0d ATINO DNINOZIY V LSINDIY AVA LSITVIHLSAANI NV
*LSINDIY ONINOZHY dHL OL ¥0I¥d ALYdd0dd dHL 40 SALYVLS HHL OL SYIJIFY FSA ANVI IO JHL

Ll

*HIVS dHL HO4 AVd OL SANAJI BZMHOHhmDm_
JAVH LON SHOU OHM HIAVId CGIWVD V O HIVS CILIWELLY NV dd TINOM SIHL 40 IATANVII NV
*gALSINOHY FAVH Q90X ALMIJOUd TIV ASVHOHAd YO TIIS OL TV Hd ION AVA NOX SASVO JHOS NI

"SUIAVIA JERVO OL SECOD YIHLO TIV--LENYVA HHL OL SYIIZY .W. FTOD |
*YAAVId CIRVD YIHIONV -¥0 LUNHVI HHL YIHLII WOMI QISVHOUNd O OL aT0S dd AVA ALYIS0Yd -

I3
»

. " ALYYd0Yd TVIINIQISHY~NON TIJOTIAZA ANV INVOVA
404 FUOV/$ NI QNV ALHIJO¥Md IVIINIAISTY QIJOTIAZA HOI LINA/S NI QILOAD HYV SADINd

’

. *SHIYODILYD HSN ANVI NIAITI JO dNO ZHW,,QMZONM
SI ALYIdOHd UFJOTIAIA °SHIYODILVO ONINOZ XIS J0 -UNO NI GANOZ SI ALYIdOUd ILNVOVA

*SdYOV NI SI AlLyddodd
TVILNIAISIY-NON QIdOTIATA OGNV LNVOVA "SLINA NI SI ALYIdO¥d IVIINIAISIY AIJCTIAIA

»

"VI¥V SISXTIVNV SI VY g

Of
2

1




BEST COPY AVAILABLE

2 | K i SO

oeoem = —=-pFAID WSNATY-YO0L ISNYD-ON J1 GIAOHADY §VA " ONINOZItw - =rmmrr o ST
- . .. . ; *055H goet .- H=A . EYPRCN . SRS TR e .W.f.ru S
- -0 *0 U 00°2 . i-x | Heh )| s - N S T
*IYSN43Y Y04 350VD 1363 *70n3c $3uoV *ON 350 GNYT mAN 3sn anya 610 *ON YV \
) T 370AD NI GSSNJITY ¥0 QTAOYIAY . .
SR wt formern e ~ $153N034 DNINOZ- NC-NOILDY - - :
.||-Il-|il.ll-!:\lllll°°.0nw B S R R S R - mvre b e - - e - w mw - OO - meme — ———— - |IVLO.
?003s ¢ 0. 8 C°l /s 4Q c000S ¢  ¥-> 0% s/ . - ot
mem ese < 00002 S °0O s o.m / W *0000%7 s ¥y-A 02 /7 - m . C iy s
e ‘ NI . 4. g __ "
. 180> 1s0> | x 7 ydv/se 3dAL' SIWIV UD s 351yd x 7 345V/s 3dAL S3boY 80 O
avi01 ° *I0W3G  1HONOE / KO¥d ¥O N/$ 400 SIINN X 27 avioi © G708 /s 0L uO /s 40 S1INN X VY
7 (LV) (39v 804 18y /7 7 (1V) (3yv 3IvS HOA dn)
e SIASVYHOUDNY < --S§3FV¥YS - - ih T e e
S— - seerenegme L€ TIVY HASAANT ‘RS -~ SNOILOVSNVUL “~TLVISI —v3n
) T Wv3l w : SANLILSNI INZWIOVNYK WINSHNOYIANS
€01 35ve ¢l 3IWAD e e e s e e e ¥ ipe e LSITVIMASAGNS e Yi/12/2 = XFSV-OULIN

i e St F ¥

Aruitoxt provided by Eic:

E\.




126

g8 NOILVOITAdV O0T$ IAHL AVd OL HSVO INAIDILINS ONIAVH LON(H 0
NV ‘NMO L,NOQ JOX ONVT INOZIY OL ONIAYL(V :ICNTONI AVR T¥SNIZY ¥Od SNOSVIY

* ALYAd0o¥d
dadCTaAId ANOZIY NOX NIHM QIDUVHO SI (INIVA QISIVHAAY FHL 40 %S) ITA NOILITOWAQ V u

m _ | =




L -

BEST COPY RVRILRBIE

. -
e e et em st e o+ e rmes w m o e e w e eenen eme v s ek e —  rmere vmn m—————
B s ke PO PUT RN — - arars AN dmmme e xwme s wew s n - me w e * SR m s e mam Ee s S e s o —————
e 3 . H x
-
- .
. * .
X $ 8 —
o . —— . i mmems e s re et e o e e pem e veemon
— . . . . . . e
. . -
. M--’ "
ol
v mn @ o — e mane : — e . ——n =L
———— . . . -0
PO . . . e e e e e m— ¥
s+ = ot o yaraamn —
e e e —— -
-

. oObxoonm 8 $Ivadians . 3

o°y *00000C 8 vt
......... *6LE6ES - $——m g -

T ST T TR g 31943 3na . ALTWNZd . L1437 SHA 3wy FINVIWVE - eON -
. - SNYDT - ®8 oo e oo

ANSHAVGUIONN

-
-

220198 s
X 000651 s *0 s 2
SLYQZOZ = =~ B ~mm - 22 80 wimm - G e 2 Q€9

- vam————— ik e

e e . AN3WAVD NIW

. 4 v

*HRLVY s € BTIOAD NI 3Ng = VICLIENS

-3 $3 ~% - ALNNGD :
g L. e 2 SIHSNAOL .- - i e
’ - T aIHSNMQL < g oo e

- - wemmman - — e

o UG EL Y e e B v o R O mermeran § Pureenne

e o e i e nan e e ek ae cx k mem e e wm e s ok s .0 s n o9 $ +
e ae e - *1990¢ s M a g $ 2+ . e*l9ges s
- . . Iﬂ. A = Qo <t + 00 . < PR e x e caamaﬂ
*¥0Bf P § e s O e i G e O J OB £ AL 3D IVHINGD

L o T PR —

L] .
2 _5719AD 3nC "INBOUIH GO + LINBBBAD .
INIWAYD NIN 1NV IN3NONIT3ZC $3AXVL AL¥FAOUS oV
A 2 L LT Ly Ld T Y Ve e—

FIUNITLISNT LNIKIOVNVR TIVININNOHIANI

T WvaL
SOT 39¥vd  *I  FDAD o e (U ASTIVIULSAGNT == ¥4/712/2  >= X3SV-OBLIN .

Aruitoxt provided by Eic:

E\.




et
=

"ONILVY LIQIYD NI dOuQ V dIOAV OL dIvd dd ISOK SNVOTYX
T AONINONITAA YOI SHILIVNIL CIOAV OL AIVd d9 LSAR SIAXVL M

*JALYOSIINOD d9 fITIM XIYIJOHd ‘dVEX ANODIS V SHONIINOD XONIAONITICQ JI A
‘HYHH MOHS I0M ALIVNIA ‘3N INNOKY HHI ¥IAOD OL INIIDILIASNI FEV IAVA SININXV JI

. ' *INVO JHL
&Ommmboog&@ZuﬁbﬁQﬂOZﬂﬁOﬁﬂZﬁoéﬁw,EHOHBmQOQEhmBmwwHm&gxﬁﬁg n




BEST COPY Ay ppy

o s Awiuven . -

~ oper - - 50 aw o5 W wr
R R 00 0v9Q H. oseLe 00 0%0 geo I'd o o o 0 o /77 Q230M3A30Q £T
‘000 00 0% ¢*0 s - 000 -t e GRSt w mmseoggeo— INVOVA-—B1
. 0%0 grg 002 0°0 / 6%0 %0 77 InvavA s -
DT e Y7 . "y —
I /2903 __ 7 *90x3 $ avoon /._IwN0193y  7v307 A iw /ey z- T-3 77 €nh1vas | WY
—— - X \\ilnl. rp o e—— -
fee 1WMDIUOY / 3D1dd0 / IVINLISNAGNT / AVIJUIWKED ““ 37 i3I0k / FTONTIS /77 a .
P = //
< TY I ANI3IOGLSIHEY-NON 7/ TVYV3IALAINIIAGISEY /77
— a3k ko w . M . . ks . B ane . -
At {SJUOV NI 3HY SINTAVA UIHIO0 TV ‘SLINN NI WILANIGIEIY Q3Id0OITA3ZQ) - -
PR . . .
e ie i s s < o o - < f 39DAD W3L4V  SONIGUION  AL¥SJONd --iN3umnd — (] -
) T wydl.,:, FLNLIASNT INIWIOYNVA “VINIWNOYIANZ
¥0r 39vd  ¢§ 3Wad ¥ 1SIIVIYISAGNT == $2/12/2 =~ XBSV=-OMLBK

IC

Aruitoxt provided by Eic:

O

1




‘VEYV Iv00T IHL AAISINO SITIUVI
NOGN ATINVAWIYd SANEQTd IVHL WHIL OILVHOAVINAE HO ANMILSAANI NV OL SHAITY SNONTOOXT

. *QINOZAY ANVT LNVOVA HL §
JAVH 8O IVIULSAANI JINOZ ANV LNVOVA NIVLEO LS LSITVIULSAUNI JHL ‘INVId V ANVAXT
Ol ‘“TIVIHLSAGNI SACONIOOXHT UIANOZ SI ‘QILVOOT SI WHIJL S, ISITVINISNANY TUFHM ‘aNv1

o HAAL INIWJOTIAAC. HAAND AYVSSOTO HAS-SHJAL Isa anvt d
‘NOILLVNVIdXE YO4 AYVSSCOID FIAS-STIYODILVO DNINOZ 5

.A:mmHBHAHO.fm TTVOISAHd J0 XHOLNIANI. Q
LATHS INQINIYd FES) SHIHNOD0 INVIA SIH HOIHAM OQNVI JHL SI SHHOV S22 QIJOTIARG THL
LSTIVIYLSAANI SIHL 0 SONITIOH GNV'T INIHHAD HHL TIV JO AYVRWAS V SI TGV SIHL

L
g
T




BEST COPY AvATLABLE

(o e . ks eawiase W E kR eweSs e mewmma nae e

» - * * ~ - -
T Tepzeeve s i o T t*a-*Y) £1:40Ud LIAN *3 :
GeLeTL, - . (*D 40 INZD¥3Id 5§) nmmm» muwowuowu«»w._mu«.-u«ﬂwmwm nw
* - *
-..i...wwwmwm« hA— e - s D ) “HONVAOTTY NOILVIO3Nd3G XY¥L-*8-~—— :
*Ev068IT % . (*I1 = *1) 1140ud SSOWS *v =T
" e S3XYL JWOONT ONV S1130¥6 011717 7°7
“GL0208L §, T BDAD NI S1S0D ONILVEICO V10l
e I - 1 T T - LT S bt v remen SRUISONT NI SININLS3ANI oL
. o861 218VA Q17105 ONIAOW3SYL 40 1S0D °§
*9 R 9 ANZERLYSYL ZOVM3S WGSIDINAW 40 1S0D *d
*ogevt . HILYA ONISYHINNG 4C LSO3 °0
- @ ———— e ®() © m e memmemmn s me e pe o < NOTLVEIHO INIWGINDE DHINGD NOILGIIOD H3LVA -°d
*3¢0s n ViVO IN3QT3a3 NOILNTT0d dILYAM —~ SLNVLITINSNOD *0
*0SL8 S$1S0D NDI1170W30 MO/ORY SH33 NOILYIINDdY ONINOZ °N
*000L . SNOILNGIYHLNGD NOIVIWYD °N
nl..l.....:v °009 - - s e rrmemoemes o (SHBAVS SUBHA0 DL) SHIJASNYHL HSYD -7
ec2vey S$3XVYL ALM340ONMd °*X% -
*020202 SINIWAYdD NYOT °F
. 330073 ViVQ W3ILSAS TIONINOD H3AVA ONY ¥IV ~ SINVLIINSNOD *1
e @QALG ¢ ms e e gy 2o WAVE NOJSSING -NOILATDT0C HIV = SINYLINSNOD ‘oH
*552099 e FONVYNIUNIVR IN¥Id *9
06021 . NOTLVHZHO $T0NINDD NOILNGy &IV *3
*TeLLT ' . $1502 ONJIAUNYD AUOLNEANT ou
©m et et e AZ GGG ¢ v re s emememn e - ————— ~NOILVHiISINIKQY ._<amzww 9 :
. *0DOSEY . - . . ..!u...l.!.
.omevcsﬁ . SWiydlv °8 - - -
CODOBLYE 8 e e e — e o, BOBY ...m....II.IHJ
S1S02 ONIIVY3dO 11
s PDBPIGEHG - - me e o h e e e e e me oo e neemmenscs s [ PTIDAD NT U BMOINTT VA0L ll-.H.u.Hu
205292 ) SINDWLSIAANT Wu1dJOX3 :mmmim_awnwm_ .w .-
O - PR
I BRI I ICE it 3% e m e e assses e e e e (SU3AYTS HIHAO- NOUD ) SYIISNVHL HEVD D
. “ZEIEEY6 . $3¥S 1Onaoud °g "
2 -T- S O BIDAD A0 ONZ HBGVD NO LSIUBAINI INZDBId 0C°*S °v -
- . L - - - - meeem == FIDAD ONIHAG -0ILYINDWVD: w..ovz?;»..?.kt
. ~ ANIN31VLS XVl 3WODN] ONV S1Id40¥d - . . e
e e mmm e e e e U, ) X R — e
T HY3L 3t FINLILSNT LNSNIDVNVA “IWAINSRNOUIAND:
907 39vd *1 IWAD 4SITYIBLSNONT ..o.n.i W/ IT/2 == XIASV=OULM
wye % A ——
- \U

IC

Aruitoxt provided by Eic:

1




" LOOLNINd J0 3OV .SHOLOVA LS00. NO AHAOA FONVACTIV WARIXVR g
"HHOONI FIHVXVI-NON dWOS dAVA OL LSITVINLSAUNI AHL SLINYEd FONVMOTIV NOILVIDHYAHQ

L d

) “INTIVA
QISividdV J0 %S HYV SLSOD NOILITOWIJ ONINOZIY HOVE ¥OJL 00°00T$ JO IEJ ONINOZIY

"SNVIDILITOd EHL Ad QIONVHO d€ 7)
NVO SLSO0 INAWLVHEL dDOVAES 9 HALAVHO TIVANVI ¥NOX HES  JINVId ININLVAYL HDVMIS
dHL O&L dKOS ANV HIAIY JHL OLNI LNIOTJIII HILVM JALSVA HITHL JNNd STIVLSNANI dROS

’ *SNVIDILITOd HHL A9
GIDNVHO dd NVI SIS0D JdILVA QESVHOUAd °9 HALAVHD TIVANVH HAOX JIS “JHAIY FHL WO¥J
YALVA "AVUA 'SYIHLO-ATddilS HALVA OITdNd JHIL WOYHJ HILVA HSVHOUNd SLSITIVIULSNANI INOS

*LOOLNIHd J0 TOVd LSV NI (HYGWVYE FIS~LOOLNIHd NI P
SUVIdAV VLVA JHL LEAHSHUOM NI Q3¥Iquo 41 ‘'ACQOLS ¥dd 000SS SLSOD VIVA INVITIASNOD

.

"LOAOLNIYE SOOIATYd HHL NI
ol TI0X0 HO4 SHOLOVA LS80S IHL ANV TIATT NOILOAAOHd KO¥S QHIVINDIVO H¥V SWHLI HSTHL

v

*QIINVED SNVOT MAN ¥0 TTDXD ISVT ROUJI >
YIAO X¥YVO HSYD AANTIONI ION SIOQ ANV ATIOAO HHI ODNIUNA IZITTVAM TWOONI MAN SI FWOONI

2
o
N




—ma mrae - wwe e P - S X e b e mmenarmt 3 iwE e e A sy E e 8 - — -

- - T JB0WLOTR F e i ceies - [V 20 ONTAYY 4310380 -UNOA—LY 3VGISS0E NVOT KIN -HAN IXVH---8G -

23834 0 3TDAD KON IFONVHD INIONHId *2 S
*00086SL S 0 3JWAD> 40 ON3 LV HIHOAM 13N °8 ,

{SNYOT 02-025-,“#30 ~ U3ADAYUVYD >¢0k2m>2~ 40 IMIVA LENBYK +..ANY¥d WO ISAHD + MSVYD) )
*6vovEiI0-S P e vy HL¥0M- hMZlJ(FO.P"t?lIi

\ .- . . - . .

. . TIVHIAD ~= ONIONYLS J(uvz<2ut ‘ohu>.a.. .

PEIBEIE - - B o it e e s s e e G0 A = A1)~ 2-~FIDAD -H0H - 318V IIVAY .zm<u|-*?.|.|.....

*655500018 , . ) iN0 HSYD Tvi0L . » . E

- g— No—— Cu e s

R : : ) - e0o000vY - : i : - W a1ve SONIGIATG 4G i

*00008 s nuaﬁhuozmaunu J<h~&¢0 ..:C.Oh o u.;w.!.-!!,llu,,..:. ¥ o)
— - i

At ———— ¥ L rearar i caas W 4 2 @ et A —— < -

* | ANBHJIND3 TOMINGD NOIINIICS b2Lve o% S IAS
. . *0005% I TUINSWdIN03 YDuINGD NOTINT10G Niv *v o s
. *00082 S3SYHOUNG ONYY °C | T T
-~ e i ety 2 . NOISNVAX3 ON1QIING - *g-~ .
I - : . - . : = . SR SR KOISNYEX3 ININGINDS NOILDNA0HS ©F - -=r——-rm——m |,

- e

) . ’ . SAYNLIONIIXI ILIGYD *3 -~ ~
a— ~~ gf - *S2L2TL— . SIXVL--ANOINT- LVLS - ONV-TY¥HI0D S ~* g .1 .
_._ °SEQZ0BL $ $3803 ONILYUIHD ZIDAD IVIOL °*Y A

) AN0 HSYD *A :

- - erwmmmem S v wam—. © e s o s we @ mekma i memn o aen e e s - — e

DRI *0881v001s : - NI HSYD V104 e

o s T e g 2000008 simmams et s e~ B (Q3AOHDAY-ONY)~031SINDIU-SNYOTI-AIN D
. J -osevess, . SWODNI 7JAD IVi0L *8 <R
*0c0052 ' & T -0 FIDAD WOuSd HIADANYD HSYD oV Lo

S e Ee e e w & X AmAw - e — - :u.:”(“il’} . . ~¢~) s

am - - FUCES . @t w B4 mAER s B A1E  Sewen S AL Gmr cmEeSewk IR & e e s Tie B P8 4o A M e S — *
- e . ....,--.W. e e oo _ANBNILVIS 100 HSVD = NI zm<u P e e s e

'. :‘ts..lf!.)t\_l.z .
> ”HL Ill\nvcl!_ .rs!lx‘) iht\.fl'...f-l : ~

1 wyas ’ n -« HINL1LSNT ININIOVNVA IVINIWNDHIANG
#< L0y 35Yg 1 325D ,..,!...ﬂ R km:.:a»msnﬁ — PLAIZ/T =~ XDIV=0ULIW , .,

P e mom AR o kew mmm e @t e msmh o % al cana e e e+ v - o eam - v 8 —— - N

Aruitoxt provided by Eic:

E\.




|

7

7

*A NOLLOHS ‘ILATHSYHOM TILVIONNY

, 'V MALAVHO 'TVONVH HES ° (WAAVIA TI0M) YIOVNVH INVId THL Af QEUALI0 A9 AVW SNOILVA

| NIWROOHH * (HOLVHAJO HWVD) SHOLOFHIA JO (MYOHd HHIL 4O NOISIOEQ.Y A8V AIVd SANAGIAIG

- =
o
f =,
* "XINO LNANJINOE MAN NI INAWISTANI

,
V

TIVONVR JHL 40 9 YALAVHO NI H¥V SWALI FSIHL HOA SNOISNVIXT LNANIYONI RORININ §
*LONOINI¥d JO dDVd SNOIAIYd NO UHLVIAOIVD SLSOD ONILVHIJO TIOXO A¢BOB—*

"HLYOM L3N A<Boahﬁum
LNIANIdEd SI ITdISSOd NVOT MIN WAWIXVA °000°09T°‘2# °D°HT ‘000°01$ LSAUVAN FHL OL NMOQ
Q4aNaoy “d IIIA 3NI'T QIEOXd JON SIOA LI SV ONOT SV CHINVYD Fd TIIM LSINOIY NVOT

"LOOLNIYd J0 d9Vd SACIATYd NO QILVINYIVO AROONI HTIJXD A<BQB%




Fr.- -
<=1 .
=- *6v1L 128 $ = $3IL41719Vd IWOISAHd 40 INIVA TViOL
= _ ¢ e e e+ e NP
oOOOﬂmﬂ” = aNIVa PZWSQuQCw J(FOP
T |
¥ - °0. ... = 3NIVA IN3WJINO3I OUINOD NOILNTIOd ¥3LYA L
S . *000§5 S ONI1vH3d0 £2 . Sl e e e e
L aNIVA snivis 0B LINDD $S300ua -
W _ o.ocomw .c.z.ltﬂ. * INTIVA INIFWDINOI “TOMINOD NOILNTTIOD yly L. . e . .i.
M *00000s¢E $ = IANTYA AIN3IWDINDI NOILONQA0Yd WYINID ANIEWa1N0a
. -
*0000,00 % .3 =_3n7vA oNlOInNg . 00°0000SZ_ = (140S) v3ny .u.m.u.o.::n on10INe
- - ONIGIING J<zoubuao< 40 *1d4°0S° 0°%0 ILVAONODDY TIIR OGNV LNYDVA - - oo e
' B ) 0*0 = (SIUOV) YIUY OGNV INVIOVA T
— TovIZo9 % 2_3POVA oNva oseie ¥ (S3udV) vauv OGNV TvioL - aNvd -
NOI1VYD07 NOI1DNGCOYUD 1LV -
$3I11ITVIOVd  WOISAHD 30 AYOIN3ANI . FWU
- l..,l...i . e e Y wean s . B e e e a - . .. ma a— ———— -— — HI.U
ANIOY3G 9L°1Y ANINGINDR OGNV AINVId 2NTI¥YA IVAICL/L11408d L13N) 4140bd =0 3iVY gy
R e LI LS *2000899 -§ - - v10SLE9L % $2EIESY6  ® - g--——---- SUYYIN0C NI SIS IVALIV —
*2000898 *230CGve S *6666820T 8 SUYYTITI0Q NI S3TIYS_031¥YN1LS3
£788°20090002 S$188°00006E2 sSa8*v0i1vs62 SITVS IWVALDY
s1ea¢oo0y8e $7188°0000092 sIate0o0doo2E S37I¥S Q=iV¥hilis3 © ;.
TETTIISSTa T s e e wmass s rmee—es 88 ¥3d 0T °C € HE ¥3d  S2°¢ $ ~--7188'Y3d '0Z°E —s T BIIBG S RYIS SIHLT—
88 ¥3d OT°C $ 796 ¥3d SteE $ G0 ¥YId vZog s FOl¥d ICIA AVLSNON] 3OVHIAY -
) ) NOILVHEO4NT S$3VS ) .
$788°00000&E Q T FVAD BOZ ALIDYIYD KANIXYN .
e I == i - - .ST1I88°9685¢5 — c ~B~=RTDAD -04- YIADAHUYD AVOAINIANI—*
0L S8 . 60K S33A0IER 3 JC UIENON °
SI6840000018 SI8a8*0 . SI86 %0 GQGI0S SLINN ALCINIANI
hematnsessetmieetel S - - SIVB°0LIV00E- - - - - STIHE*000002 <o SI68*00009® - - = e e el - . AMODLINZANT-———-
13d  2¢ 10d  £4 40a 98 QRSN ALISYDYD S0 LN3LV3Sd
S6E*0000NL2 $7388°0090552 SId&*000201E G32N00bd SL1IND
SIEE*00000SE SI89°00030S€E WJmm-OOOOOhn E ALIDVYAYD NOAKIXVYM
| « - 1= A 0 3TIDAD ) 14 UJU)U - - . b
| — ZDuh(!dOLZu 20~kUDOOQn
- - g Ko e W .
i 3  NV3IL « FINLILISNI ININIOVYNYH TVINZWNOMLIANS
| e . BOX FOVH T RWAD “- 0 omeem S LSIIVINISNONG po V2/V2/8  >= XIIV~0ULIN

-

e saren . n e

P e

»

Aruitoxt provided by Eic:

E ©




‘9 YALAVHO ‘TVANVN HHL NI SHOIYd ANV STIVS 40 |
SI0Td FHL OSTv IS " (FAOEV W) SUVAX YOI¥d WOHd QALVOIGNI SANAYL WOHI HAVK TE NVO
SHIVE JO SHALVNILSH "LOdodd SIHL ¥0d FOIUd JAIM AYLSAUNI NV JOI¥d SWRYIJI SIHL
NITIRLIE FONAYIIIIA A9 NV AWONOOZ 'IVNOILVN JHL A9 @GININYALAA ¥V SAIVS TViulOV

3
*I0TVA INIRAINDI IVIOL )
40 Iuvd SV JNEH NMOHS SI GESYHONAd NIHd SVH HOIHM INIRJINDA TONINOD NOILATIOL

*qIGVIIVAY, SNVOT WAWIXVH HHOJHYAHL ANV HIUOM LIN SASVIHONI LN Q
-JINOI ANV INVId IVNOILIUGY JO ESVHOMAd "IAVN SI .INIAJIN®T ANV ONICIING J0 IOIVA

TVIOL JO %8 JO0 SIYNLIANILXA FONVNALNIVA INVId SSTINN ISVANOId TIIMA ALIDVAVO i)
NOIIONJo¥d MAWIXVK (° ?ﬁmuﬂgdo QISVIYONI ANV SHYNLIANIIXE NOISNVAXH NAAMLIL Q
DYI dTO0X0 ANO ¥ SI H¥IHL) “HT0X0 ISV CQISVHOUNA NIAE GVH NOISNVAXE INIWAINDI =,

GNV INVId 41 GISVIHONI HAVH TINOM ITOAD IXIN HBOJ ALIOVAVD NOILLOAJOYd WANIXVR

"SEIVS JTOAD SNNIN ()
ANOg NO XYOINIANI 8{I1d NOILONAO¥d 40 WAS HHI X8 GULVI{EDTIVO YIAOXHUVO XHOLNIANI

g ‘I NOILDES ‘IEHHS MUOM JILVIONNY ‘¥ YALAVHO {}
CIVONVR F3S  * (YHAVId .Huo,mv YIOVNVN INVId JHL 40 NOISIOHAd V SI qIONdO¥d SLINN

"dTOAT J0
DNINNIDIE LV FTUVIIVAV INEWJINDT ANV INVId JO0 LNONOWV Ad LIS ALIOVAVO WNAWIXVA E

*SATOXOD £ LSVI ¥0d quOOdy¥ NCILVWYOINI ZOH.HODQOME_




. . 0021 co0*0L Y 0002 2002 CoY®*D) ‘0002w oues o ¢ ) Q -
e s e e e 2 =W OO T/ NG W= ,h--.-:- -+ SOITQS VoW - - W/Om WON - *4e543Q LINN/SI¥YO i mmeones e - == GRILSAS THOBINGD = s
W3041702 °*SIQ®L10L * SIN3I¥LNN °*0°0°a *ge°0 *dn3l *~O0A IN3NV3zS NOILATWD YRALYA . . ..
m i N . X ¥ 37040 MI O3SYHOUND VAYQ ININIIID YBLVA - Tt
M ' NOILlVE330 NI LON O¥LINOD N3HM JAJLVOSN = $ALVLS - S
= . 034VH3d0 SYA TOUINGD NIHA JAILISCD = SNLVIS o= FLON- - v o e
S "
it s Qemrrn e O e an QO e e DO coeerae O ®0 -« 0®Q0 . QGO0 e Ll LIy | yvp €2 — s
= o (] 0°0 0°0 0°0 0°0 00°0002 0 0 0 £ L .
S 0 I} 0°0 0°0 Q°*0 0°0 00°0009 0 0o [ z -
- (] S mc.m L AL D £ 40°8% 0Z°91L3 $8°969 1 o 0 0 3 -
- D nzoma<u S$391IX0 3I0IXONOW 301IXO0I1C m?::.n ON11VH3d0 OGNV SSRO0¥d -
" 000 BNONS ~0¥0AH N3I90BLIN NOBYYD BNHDING  SILYINDILHVA X GIVIVISNI SHALSAS WOHENOD * NOI15NQO¥d e
e - St - —— K " ——— i — >.| - e mr w anm n“I\OJv mu*<¢ Snmwnxm - - . " meman e mEs T B aEiserea sew e s B N e e m S e —— = B
1<) . . R
. T 3IDAD QISYHOIUNGD ABANNS WOY3 VIVO NOISSINI . .
L Ll i PA4 o mmmmercimaNe evm e 3 e d e vemaniee e em e e - — - - - — N s e vy e asmss '
. . e . - . . SNOL °*0 708INOD NOIL1NTI0d YILYA WOMH >¢w>oum¢ OF o= o
- . SNOLl °IvE >» A0ULNOD NOILNIIOG VIV KWO¥I AYIAODZY *Z ——--
. : SNOL *0 v * mummwuoxu ..<~¢hnanz~ L o
e e e e e e e - mere wes mescr merersameesen- .- - - e - Q31VH3N3O 31SVM 01104 - - ——y
. ' NOL ¥3d OS5 s $3d4 IYAOW3Y 3ISYA G310S °0 PN
*SIWVO 000I/2K°D s AS00 LNSWLIVIYL 39VA3S od . F i
~em 9SI¥O 000T/2E°0 $ e o e - 1INN_1DN00Hd H3d 1S0D HIALYA <0 .
- - - .m>om< *D _¥3GNN 360D 338) T 3dAd 1 37DAD 'NI3SN NI 2na °N e
- 001 534 NOlLl¥DIdeY ONINOZ .z e e e emme s sn e
. 000SS vivo m:m...m»m WOHINOD ~ 334 LNVLINSNOD x - s e
- R 0905t — e e - . WAV HOISSINIG NOILNII0E =~ 339 INVLIIASNGD ~ % 7 >
, *00v¥09 s 2 -"37DAD N1 O3HIND3Y IYNLIONIDX3 ZONYNILNIVN of ~
{LIN3NDIND3I OGNV SONIGIINE 340 3NIVA 20 LINIDN3a) > N
AN3DHId © ' SLVHE SONVNILNIVE INVID *1 . TPt
- ity -::....ww..u>.v HOIND NI C3WIVID JON SLNNOWY ONIANIINI }—~—-~ ~ >
. *0SLILE 3 3JAD _¥0J IDONVMOIIW NDILVIDSHDZG XVL ®XVW *H Cemme e e e e e e
- .._.zwsn;cw ONY_SONIGIINY 30 3NIVYA 40 LIN3DH3J) Pa s semmeneeee e
._.zuuaun s 31vy 3ONVMOIIV. NOILYIDSHCD3O X¥L o : - e i
e s e e a et e s o e ot e (SWOIONI 2I8YXVL IVI0L 39 LIN3IN3a) : =
._.zmuxwu SS LYY XYL ZWOONI 3LVLAS CNY °Q3d4 °*J . )
1100 s 1IND L1ONA0UY YIS SLSOD ONIAUUYD AUOLNIANI 3 .
: 0L s AINN »u:ooaa Y3d S1SOD NOILVHLISININGY IFHINID *0 . .
: —— JEOQ, e G mrrm e e e Ceman - SYO IWHNLYN ®S - —-—~ .
ke e - 670’ s 10 3IGVHO HOIN °¢ T e T
ca e e N s *1%0 H ) 910 3QvEeS MO °F w L L TR p—
. . z.o. $ V0D 3Q¥HO HOIN °2 e e . e vn e ———
- e e - G0 tE e e - - IVED 3OYYS K07 °1 -
- LINA 19ncodd Y38 1S0D ANV $73Nd INBYIIVYAY  *D m :
. 860 s . 1INN LONQ0Hd ¥3d S1S0D WIN3ivW °g
56°606E8 s 33A0VdK3 ¥3d 3DVM AVANNY 2DVEIAY oy
* -4 3047 ¥03 SHOLOYI _LS0D s - ‘ e
' T e e T aT taTms o i
¢ HWY3L FLNLILENT INSHIDVYNVYA IV INSHNONIANS
60T 3OYd *T FAMWAD T, - ._.m:.;a._.m:ozu - YL/%2/7% -~ X3IAY-OHLIW

A v e Provided by R

E\.




HIGHNAN
z<amaMZHBm NI SNOISSINE HOAC OGNV HIdRNN NNVAIIONIN NI Qﬂummom&m a9V mZOHmmHSm”>

JHORS °“SIINMl ANV SINVIATIOL 40 NOILINIJAIQ H04 AYVSSOTO ‘2 HIALAVHO ‘‘IVANVKH HIS

~

*ILAOINIUd JO FHVJ LXIN THL NO NMOHS SI JISVHO X
~Hfld SVA HOIHA VIVd RILSXS TOHLNOD A0 ATIAVXI NV *(IVANVH FHI J0 9 HALIVHD HAS~IVIL

~NILLOd NOIXATIOd gﬁm HOIHF "IBSd00dd INVId JHL JO0 TIV SHIAOD UIHSINYNA Q.H.QQ LNINTIIH
NV NOISSIRKE)  *VIVA ¥dL - unNV ¥IV ¥Od HOVA 000S$ HHYV SIS0D INVITIASNOD ‘QHyIayod SI
VIVA INVITIASNOD NOILATIOA zmms QIHSINYOAL NOILVAYOJINI J0 TIJALAFHL JO0 HIJAVS V SI SIHL

"SALSVA dITOS TVNOLLIAAV NI IINSdyd AVH INIRJINODI M
TOULNOD J0 NOILVIIVLSNI MmBmDQZH SIHL Ad (JILVHINID mmﬁmﬁw dII08 40 XY¥VINAS V SI SIHL

~~,
e

T

‘HOII0ITTIA XLIOVAVD:NOILONAOYd 40 SSOT ¥O IAVH Hd LSNW HYALIANIIXE FONVNIILNIVA INV'Id IN

R 9).%0) 0ZH.EOAQOM 4L NI QINIVIO A9 AVI GNV INAOAV IVANNV HiL Ol CEadv dg TIIM 1]
NOILYOd JIWIVTIONA THL ‘AIWIVIO TIV ION SI TONVAOTIV NOILVIOINJIA XVI WAWIXVA dHL JI

' "IVONVH 3HL 40 9 H3ILAVHDO NI FYV SNOIXLJO Aghﬂ
dSEHL L08V NOILVAYOJINI TVNOILIAAV ‘N WILI YIANN CIION SI FTOXO ISVT NI aIsn TIndg

"STINI IONVHO O aaEYINdIY W.H LNIRAIAOT MIN ON *HYTH QILSIT TYV SNOILJO Tind FATIVIIVAV

"SNVIOILITTIOd HHL X9 CIDNVHO dd AV SLSO0D mg;ﬂmm anv W
JA4LVA ZOH.H.<H.HOUNZ ZOHZD 0L F0d JIDNVHO d8 AV SILVHE IOVM JIXOTANT I NOILOIS
‘ LATHSHYOA CQIALVIONNV ‘¥ HALAVHO .H<Dz<2 JHL 938 ‘JL4aS NIIE SVH TIAIT NOILOAAOHd V NIHM
QILVINOTVO H4 NVO SIS00 DNIIVYIJO ‘HUOJLFWAKRI ‘WIOXD IVHI HOJ SLSOO ONILVHIdO TIIIA
0L dTOX0 IXAN HHI NI QmUDQOMnH SLINN J0 Y34%0N HHLI OL QUI'TddV 44 TIIM SLS0D ISHHL




BEST copy AVAILABLE

P - e Ayt - ——— o hn ¥ e oy e

A A e e o o s e e e e o A w m - . —— e s kv w

0 0 7/ 00 o*0 0*0 00 0s*66
090 INONS  / DA, XON 0D . 20S 18vd 6€00°0 . *030$5 N N
NOIL2NA3Y LINA 7 NOFLON03Y ANIDH3IG 1$03 ONILV¥3dOD ININLSHANT . -3
ettt s ADNBIDCRNEAD CILOELINOD T - * LINN ¥3d - IILINT ™ - -
(ORIOVOTIBYD) SISNOHOVE £2 ONIQYQT uvd v -~
3INWN HIARNN . e
D 0 - = n e ) " ¢ H31SAS 0¥LNOD™ ™ - BHNYN TSSOV
. -
o 0 - / 0°0 0°0 0*0 o0 QS *66 ’ - :
-—»000 - TINOWS - /OH - ~~- NON- - 0D -~  20S 1YV - s iec - QEEOH - v m———-————— 0000001 +
NOIL2NGRY LINN 7 . NOILONG3Y¥ LN3DHIG 150D DN1iv¥3dO ANIHLISIANT ° - e e e
; ADNIID 4343 T08LNOD ‘ LINN ¥3d Vowsaang ' Lo
- - - -- S . (SNIIN AUVLOH) SISNOH_OVE S P e e oo oam SNIE 2 -
’ 3NN uBENAN 3
) WILSAS . IOHINOD INYN  §53oPud Y
0 0 / _0°0 0°0 c*¢ 070  0S°66 N S e e
¥0Qo0 INONS 7/ OR XON a2 206 - d¥vd + ®rc 00 . . *0Q30EL - - o -
NG ILONOIY LINN / A NOTLONARY AM2DNId 1500 ONILYUYIGSO » INSHISIAN] : -
- = ADONIID I 43 FTOHLINGD - -LINN ¥3d nrm e amrams ~= IWILINT - -—— 5 T
. (HSINIS) SISNOH Ovg F£5 STUN Ve 2
IARYN T3ANNN i
menose e eme o eme e s - - T st sn W3ASAS TOHLINGD v e m— ENVYN—TSSIO0US T
. - - " snenen . oo _-Ow - -
0 0 / 0% 0°0 feo %0 0566 -
040 3IXOKS 7/ OH XON ) 20$ LHvd SETH*0 S TR .4~ el - Bt
NOILDANSY LINN  / NOLIDAOSY LN3DH3d . 150D ONILVHEQO ANIHLSIANS
ADN3 ID 343 TOULNOD 1INN ¥3d WILING
e T v . . (STWIu3ivh MY TN 1WWE) SISAOH oY8 OF rremmmm s s e e e G YV W - VY @ B
. SNVYN u3BNAN . e
. HILSAS WDUINOD INYN  $S3D08d
. ' T SS320¥G SIHL ¥O2 BIGYIIVAY SIOHINOD uVIND1Lvvd ON
) NQILSNBWDD ¢
s m e ame W ewasemam s A A e - A w——— N o e e - . - « - - PR~ “ e mv‘(z - amm::z: nr! - - - — e s e ——
H31SAS TONLINGD 7 IWYN - $SID0Ne -
N . Y
rem= s -t .- 000G BOST ANVANDD ININID +SHAOHY ALENG AD UISVHONAG YLIVG TOULNOD “NOTANII0E: BIY mwr wrs mommm  me o oome e
I WyYSL - . 3ANLIASNI INSHIDVYNYR IVINIWNGH JAND
O1F BOVd 1 32AD e ‘ ¥ aFaz oy ISTIVIUYLSOACNT == VL/R2/2  erm XDAY-QULIN
1
i ]
. 2

.

2

Aruitoxt provided by Eic:

E

L
RN

At




al

T

"LNIOYEd ¢°66 Ad
T SSHO0Yd WOUJd NOISSINE dLVIADILUVA IONAIY TIIN €2 WILSAS ‘*F I ‘HNALSXS. TOUINOD
JHL A9 QIAORAY LNVLATIOd ¥VINOILYVA V JO ADVINIOUId FHL SYI AONIIOIJIT TOMINCD FHL

. “HLVEEdO OL HTOXD ¥dd LINfl NOIIDAAo¥d ¥dd 6€00°0$ LSOO U
TIIA ANV oommw J0 LNIWLSHANI ‘IVLIAVDO FNIL ENO V JYINDEY TTIA KIALSXS TOHINOOD SIHL

@HﬁﬁHﬂE@ZOmBAOAOMBZOO.mzoz<m&mm0«m§¢m mmmmmvomm NEOMMOZHmmn. S.ZQ..Q
TOYLNOD ANV YAGHAN SSEO0Ud FYINDIY TIIM XUINT IIIHSHHOM THIL ‘AASVHOMNd ST AOMBZOU VvV 4dI
“IVIINILOd NOILATIOA ¥4IV HLIA SISSIO0Ud ¥O4 IVANVN HHIL J0 9 -HALAVHO TAS S30048d
INVId ¥VIADILYVA V ¥OJ TOUINOD V SV QUIJIDAJS dAd TIIM TTGVIIVAY SHHLSAS Qomazoo JHL

QHQH>Omm 44 TTIA STVIINILOd NOILATIOd YIY JAVH HOIHM SASSHIOUd JINVId dHL 7
JO TIV 404 STOYLNOD 40 ONILSIT V ATIVAHON ‘VIVA NALSXS TOHINOD NOILATIOL ¥IV ¥Od
d34 INVLTIASNOD 0GOS$ V HOJd UAAIAOYd NOILVNYOJINI 40 IAdAL THL JO TIANVXI NV SI SIHL




BEST copy RYRILABLE

0°0 oeg 00 g0 00 g*0 . BASEY *d 1S0D 33S s = g
YLNN qos *0*a dW3l A0 . 0°0 *0 reee e
NOILONGEY IN3J¥Id -~~~ - »=- --ww-mer 150D ONILVE3LO g - —--- —iNZNLSIANT -
1IN uSe IWILING }
INVId INIWLY3IYL 3OVAIS OL dWhd 95
s InyN —u3IBNNN
T T IWBLSAS S0HINGDT —m =]

LTSI 0 *0
*segey

Ce *1103
AJNITOLIAad3 TO0BWILINOD
TITSTILII T L vt 4 T e e
. p Q0088 V0L ~~— ANVANOD - ANINI D+ S2Q0OHY .,>.an0 AG d3SYHOUNG YLVQ NOHINOD"NOILINTIICS-UILIVA !Q
L 4 nY3L . FLNLILSNI ANINISYNYN "IWAININNOUIANS
e . B Mo, ASTIVIMASAGNE == _¥4212/% == RIAV-OULIN |

111 3ova % 3WA .

Aruitoxt provided by Eic:

E\.




(°SININTIIE QEANNA VIAIY ON FUV
JYEHL JONIS %00T XTIVALOV SI LI) TIEVOITddV ION SI AONAIOIJILH TOYINOD ANV SININTIIR
SLNVId dHL J0 TIV SEH0SEV NOILJO INVId INERLVIYL HOVMIS HHL+‘TTIHVXE SIHL NI  *VIvd
+ SINVILIASNOD HHI JO-LYVd SV QIQIAOHI SI SINVIATION INY¥NTIIZ NI NOIIDNAIY INIDUAS FHL

* WILI YIAN{l LOOLNIYY¥d HHI JO NOILOES SHOLOVA LS00 IHL m
NI QHLSI'T SI OS ANV SNVIDILITOd HHL Ad JTTAVIUVA SI LSOO INTHLVEHL TAOVAIS FHL ‘NMOHS
FTIRVXT JHL NI °VILVA SINVITASNOD HHI NI QIQIAOYd SI NOLLYNAJO SLI ¥OJ LINA NOILONG
~O¥d Ydd LSOO ATYVIX HHIL ANV WHLSAXS TOUINOD FHL J0 (ANV 4I) ISOD TVLIAVD FNIL-INO THL

(" TTINVEE WILSAS TOUINOD NOILATIOA ¥IV JHI NI SV SSAO0Ud ¥VINOILUVd V ION) ‘*INVId
JHL WOHd ININTALT YILVM JHLL JO0 TIV OL TTGVOITdAV I TIIA TIGVIIVAV WILSXS TOHINOD HHIL

* qAATAO¥d
9 TIIA SRALSAS -TYNOILJO TVHAAZS ‘ATIVNHON °‘VIVA WALSAS TOMLINOD onapuuoa.mm9¢z.m
¥Od FUd INVIIASNOD 000S$ V HOd TIAIAOYI NOILVRHOANI IO dAdAL HHL JO TIJRVEE NV SI SIHL

’

2

el

g




The following pages include the METRO-APEX NFWS
which will give you a basis regarding some of the de-
cisions made for Cycle 1. It will also provide you
with a history of scme of the problems in APEX
County.
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